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HLA BINDING PEPTIDES AND THEIR USES 



Field of the Invention 

The invention relates to peptides that bind major histocompatibility 
(MHC) molecules and the use of these peptides to induce and modulate an 
immune response. 

Background 

The recognition of foreign pathogens, foreign cells {e.g., tumor), or 
one's own cells by the immune system occurs largely through major 
histocompatibility (MHC) molecules. MHC molecules present unique 
molecular fragments of foreign and self molecules that permit recognition and, 
when appropriate, stimulation of various immune effectors, namely B and T 
lymphocytes. MHC molecules are classified as either class I or class II. Class 
II MHC molecules are expressed primarily on activated lymphocytes and 
antigen-presenting cells. CD4+ T lymphocytes are activated with recognition 
of a unique peptide fragment presented by a class II MHC molecule, usually 
found on an antigen presenting cell like a macrophage or dendritic cell. Often 
known as helper T lymphocytes (HTL), CD4+ lymphocytes proliferate and 
secrete cytokines thafeither support a antibody-mediated response through the 
production of IL-4 and IL-10 or support a cell-mediated response through the 
production of IL-2 and IFN-y. Class I MHC molecules, on the other hand, are 
expressed on virtually all nucleated cells. Peptide fragments presented in the 
context of Class I MHC molecules are recognized by CD8+ T lymphocytes. 
CD8+ T lymphocytes frequently mature into cytotoxic effector which can lyse 
cells bearing the stimulating antigen. Otherwise known as cytotoxic T 
lymphocytes (CTLs), CTLs are particularly effective in eliminating tumor 
cells and in fighting viral infections. 

T lymphocytes recognize an antigen in the form of a peptide fragment 
bound to the MHC class I or class II molecule rather than the intact foreign 
antigen itself. An antigen presented by a MHC class I molecule is typically 
one that is endogenously synthesized by the cell (e.g., an intracellular 
pathogen). The resulting cytoplasmic antigens are degraded into small 
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fragments in the cytoplasm, usually by the proteosome (Niedermann et aL, 
Immunity, 2: 289-99(1995)). Some of these small fragments are transported 
into the endoplasmic reticulum where the fragment interacts with class I heavy 
chains to facilitate proper folding and association with the subunit p2 
microglobulin to result in a stable complex formation between the fragment, 
MHC class I chain and (32 microglobulin. This complex is then transported to 
the cell surface for expression and potential recognition by specific CTLs. 
Antigens presented by MHC class II molecules are usually soluble antigens 
that enter the antigen presenting cell via phagocytosis, pinocytosis, or 
receptor-mediated endocytosis. Once in the cell, the antigen is partially 
degraded by acid-dependent proteases in endosomes. The resulting fragments 
or peptide associate with the MHC class II molecule after the release of the 
CLIP fragment to form a stable complex that is then transported to the surface 
for potential recognition by specific HTLs. See Blum et aL, Crit. Rev. 
Immunol, 17: 411-17 (1997); Arndt et aL, Immuno J Res. , 16: 261-72 (1997). 

Peptides that bind some MHC complexes have been identified by acid 
elution methods (Buus et aL, Science 242: 1065 (1988)), chromatography 
methods (Jardetzky, et aL, Nature 353: 326 (1991) and Falk et aL, Nature 351: 
290 (1991)), and by mass spectrometry methods (Hunt, et aL, Science 225: 
1261 (1992)). A review of naturally processed peptides that bind MHC class I 
molecules is set forth in Rotzschke and Falk, Immunol Today 12: 447 (1991). 

Peptides that bind a particular MHC allele frequently will fit within a 
motif and have amino acid residues with particular biochemical properties at 
specific positions within the peptide. Such residues are usually dictated by the 
biochemical properties of the MHC allele. Peptide sequence motifs have been 
utilized to screen peptides capable of binding MHC molecules (Sette et aL, 
Proc. Natl Acad. Sci. USA 86:3296 (1989)), and it has been reported that class 
I binding motifs identified potential immunogenic peptides in animal models 
(De Bruijn et aL, Eur. J. Immunol. 21: 2963-2970 (1991); Pamer et aL, Nature 
353: 852-955 (1991)). Also, binding of a particular peptide to a MHC 
molecule has been correlated with immunogenicity of that peptide (Schaeffer 
etaL, Proc. Natl Acad. Sci. USA 86:4649 (1989)). 
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Of the many thousand possible peptides that are encoded by a complex 
foreign pathogen, only a small fraction ends up in a peptide form capable of 
binding to MHC class I or class n antigens and tnus of being recognized by T 
cells. This phenomenon is known as immunodominance (Yewdell et ah, Ann. 
Rev. Immunol, 17: 51-88 (1997)). More simply, immunodominance describes 
the phenomenon whereby immunization or exposure to a whole native antigen 
results in an immune response directed to one or a few "dominant" epitopes of 
the antigen rather than every epitope that the native antigen contains. 
Immunodominance is influenced by a variety of factors that include MHC- 
peptide affinity, antigen processing, and antigen availability. 

Accordingly, while some MHC binding peptides have been identified, 
there is a need in the art to identify novel MHC binding peptides from 
pathogens that can be utilized to generate an immune response in vaccines 
against the pathogens from which they originate. Further, there is a need in 
the art to identify peptides capable of binding a wide array of different types of 
MHC molecules such they are immunogenic in a large fraction a human 
outbred population. 

Summary 

The present invention relates to compositions and methods for 
preventing, treating or diagnosing a number of pathological states such as viral 
diseases and cancers. Thus, provided herein are novel peptides capable of 
binding selected major histocompatibility complex (MHC) molecules and 
inducing or modulating an immune response. Some of the peptides disclosed 
are capable of binding human class H MHC (HLA) molecules, including 
HLA-DR and HLA-DQ alleles. Other peptides disclosed herein are capable of 
binding to human class I molecules, including one or more of the following: 
HLA-A1, HLA-A2.1, HLA-A3.2, HLA-A11, HLA-A24.1, HLA-B7, and 
HLA-B44 molecules. Other peptides disclosed are capable of binding to 
murine class I molecules. Also provided are compositions that include 
immunogenic peptides having binding motifs specific for MHC molecules. 
The peptides and compositions disclosed can be utilized in methods for 
inducing an immune response, a cytotoxic T lymphocyte (CTL) response or 
helper T lymphocyte (HTL) response in particular, when administered to a 
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system. The peptides and compositions disclosed herein are also useful as 
diagnostic reagents (e.g., tetramer reagents; Beckman Coulter). 

Brief Description of the Drawings 

Figure 1 . Preferred Motif Table. 

Figure 2. HLA superfamilies for HLA-A and HLA-B alleles. 
Various alleles of HLA-A and HLA-B are classified according to superfamily 
based on sequencing analysis or binding assays (verified supertype members) 
or on the basis of B and F pocket structure (predicted supertype members). 

Definitions 

The following definitions are provided to enable one of ordinary skill 
in the art to understand some of the preferred embodiments of invention 
disclosed herein. It is understood, however, that these definitions are 
exemplary only and should not be used to limit the scope of the invention as 
set forth in the claims. Those of ordinary skill in the art will be able to 
construct slight modifications to the definitions below and utilize such 
modified definitions to understand and practice the invention disclosed herein. 
Such modifications, which would be obvious to one of ordinary skill in the art, 
as they may be applicable to the claims set forth below, are considered to be 
within the scope of the present invention. If a definition set forth in this 
section is contrary to or otherwise inconsistent with a definition set forth in 
patents, published, patent applications and other publications and sequences 
from GenBank and other data bases that are herein incorporated by reference, 
the definition set forth in this section prevails over the definition that is 
incorporated herein by reference. 

As used herein, the term "HLA supertype or HLA family," refers to 
sets of HLA molecules grouped based on shared peptide-binding specificities. 
The terms HLA superfamily, HLA supertype family, HLA family, and HLA 
xx-like molecules (where xx denotes a particular HLA type), are synonyms. 

As used herein, the term CC IC 50 " refers to the concentration of peptide in 
a binding assay at which 50% inhibition of binding of a reference peptide is 
observed. Depending on the conditions in which the assays are run (e.g., 
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limiting MHC proteins and labeled peptide concentrations), these values may 
approximate Kd values. 

As used herein, the term "peptide" is used interchangeably with 
"epitope" in the present specification to designate a series of residues, 
typically L-amino acids, connected one to the other, typically by peptide bonds 
between the a- amino and carboxyl groups of adjacent amino acids, that binds 
to a designated MHC allele. 

As used herein, the term "pharmaceutically acceptable" refers to a 
generally non-toxic, inert, and/or physiologically compatible composition. 

As used herein, the term "protective immune response" or "therapeutic 
immune response" refers to a CTL and/or an HTL response to an antigen 
derived from an infectious agent or a tumor antigen, which in some way 
prevents or at least partially arrests disease symptoms, side effects or 
progression. The immune response may also include an antibody response 
that has been facilitated by the stimulation of helper T cells. 

As used herein, the term "residue" refers to an amino acid or amino 
acid mimetic incorporated in a peptide by an amide bond or amide bond 
mimetic. 

As used herein, the term "motif refers to the pattern of residues in a 
peptide of defined length, usually a peptide of from about 8 to about 13 amino 
acids for a class I MHC motif and from about 6 to about 25 amino acids for a 
class II MHC motif, which is recognized by a particular MHC molecule. 
Peptide motifs are typically different for each protein encoded by each MHC 
allele and differ in the pattern of the highly conserved and negative residues. 

As used herein, the term "supermotif refers to an amino acid sequence 
for a peptide that provides binding specificity shared by MHC molecules 
encoded by two or more MHC alleles. Preferably, a supermotif-bearing 
peptide is recognized with high or intermediate affinity (as defined herein) by 
two or more MHC antigens. 

As used herein, the term "conserved residue" refers to an amino acid 
which occurs in a significantly higher frequency than would be expected by 
random distribution at a particular position in a peptide. Typically a 
conserved residue is one where the MHC structure may provide a contact 
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point with the immunogenic peptide. At least one to three or more, preferably 
two, conserved residues within a peptide of defined length defines a motif for 
an immunogenic peptide. These residues are typically in close contact with 
the peptide binding groove, with their side chains buried in specific pockets of 
the groove itself. Typically, an immunogenic peptide will comprise up to 
three conserved residues, more usually two conserved residues. 

As used herein, "negative binding residues" are amino acids which if 
present at certain positions (for example, positions 1, 3, 6 and/or 7 of a 9-mer) 
will result in a peptide being a nonbinder or poor binder and in turn fail to be 
immunogenic, e.g., induce a CTL response. 

As used herein, the term "synthetic peptide" refers to a peptide that is 
not naturally occurring, but is man-made using such methods as chemical 
synthesis or recombinant DNA technology. 

As used herein, the term "immunogenic peptide" refers to a peptide 
which comprises an allele-specific motif such that the peptide will bind an 
MHC molecule and induce a CTL or HTL response. An immunogenic 
response includes one that stimulates a CTL and/or HTL response in vitro 
and/or in vivo as well as modulates an ongoing immune response through 
directed induction of cell death (or apoptosis) in specific T cell populations. 

As used herein, the phrases "isolated" or "biologically pure" refer to 
material which is substantially or essentially free from components which 
normally accompany it as found in its native state. Thus, the peptides of this 
invention do not contain materials normally associated with their in situ 
environment, e.g., MHC I molecules on antigen presenting cells. Even where 
a protein has been isolated to a homogeneous or dominant band, there are trace 
contaminants in the range of 5-10% of native protein which co-purify with the 
desired protein. Isolated peptides of this invention do not contain such 
endogenous co-purified protein. 

Nomenclature used to describe peptide compounds follows the 
conventional practice wherein the amino group is presented to the left (the N- 
terminus) and the carboxyl group to the right (the C-terminus) of each amino 
acid residue. In the formulae representing selected specific embodiments of 
the present invention, the amino- and carboxyl-terminal groups, although not 
specifically shown, are in the form they would assume at physiologic pH 
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values, unless otherwise specified. In the amino acid structure formulae, each 
residue is generally represented by standard three letter or single letter 
designations. The L-form of an amino acid residue is represented by a capital 
single letter or a capital first letter of a three-letter symbol, and the D-form for 
those amino acids having D-forms is represented by a lower case single letter 
or a lower case three letter symbol. Glycine has no asymmetric carbon atom 
and is simply referred to as "Gly" or G. 

Detailed Descrip tion 

A. Peptide and Motif Identification 

The present invention relates to allele-specific peptide motifs and 
binding peptides for human and murine MHC allele. It is contemplated that 
the peptide binding motifs of the invention are relatively specific for each 
allele. In an embodiment of the invention, the allele-specific motifs and 
binding peptides are for human class I MHC (or HLA) alleles. HLA alleles 
include HLA-A, HLA-B, and HLA-C alleles. In another embodiment of the 
invention the allele-specific motifs and binding peptides are for human class II 
MHC (or HLA) alleles. Such HLA alleles include HLA-DR and HLA-DQ 
alleles. HLA molecules that share similar binding affinity for peptides bearing 
certain amino acid motifs are grouped into HLA supertypes. See, e.g., Stites, 
et at., Immunology, 8 th Ed., Lange Publishing, Los Altos, CA (1994). 
Peptides that bind one or more alleles in one or more supertypes are 
contemplated as part of the invention. ■ Examples of the supertypes within 
HLA-A and HLA-B molecules are shown in Figure 2. In yet another 
embodiment, the allele-specific motifs and binding peptides are for murine 
class I (or H-2) MHC alleles. Such H-2 alleles include H-2Dd, H-2Kb, H- 
2Kd, H-2Db, H-2Ld, and H-2Kk. Exemplary tables describing allele-specific 
motifs are presented below. Binding within a particular supertype for murine 
MHC alleles is also contemplated. 

To identify peptides of the invention, MHC-peptide complex isolation, 
and isolation and sequencing of naturally processed peptides was carried out 
as described in the related applications. This application may be relevant to 
U.S.S.N. 09/189,702 filed 11/10/98, which is a CIP of U.S.S.N 08/205,713 
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filed 3/4/94, which is a CIP of 08/159,184 filed 11/29/93 and now abandoned, 
which is a CIP of 08/073,205 filed 6/4/93 and now abandoned, which is a CIP 
of 08/027,146 filed 3/5/93 and now abandoned. The present application is 
also related to U.S.S.N. 09/226,775, which is a CIP of U.S.S.N. 08/815,396, 
which claims the benefit of U.S.S.N. 60/013,113, now abandoned. 
Furthermore, the present application is related to U.S.S.N. 09/017,735, which 
is a CIP of abandoned U.S.S.N. 08/589,108; U.S.S.N. 08/753,622, U.S.S.N. 
08/822,382, abandoned U.S.S.N. 60/013,980, U.S.S.N. 08/454,033, U.S.S.N. 
09/116,424, and U.S.S.N. 08/349,177. The present application is also related 
to U.S.S.N. 09/017,524, U.S.S.N. 08/821,739, abandoned U.S.S.N. 
60/013,833, U.S.S.N. 08/758,409, U.S.S.N. 08/589,107, U.S.S.N. 08/451,913, 
U.S.S.N. 08/186,266, U.S.S.N. 09/116,061, and U.S.S.N. 08/347,610, which is 
a CIP of U.S.S.N. 08/159,339, which is a CIP of abandoned U.S.S.N. 
08/103,396, which is a CIP of abandoned U.S.S.N. 08/027,746, which is a CIP 
of abandoned U.S.S.N. 07/926,666. The present application may also be 
relevant to U.S.S.N. 09/017,743, U.S.S.N. 08/753,615; U.S.S.N. 08/590,298, 
U.S.S.N. 09/115,400, and U.S.S.N. 08/452,843, which is a CIP of U.S.S.N. 
08/344,824, which is a CIP of abandoned U.S.S.N. 08/278,634. The present 
application may also be related to provisional U.S.S.N. 60/087,192 and 
U.S.S.N. 09/009,953, which is a CIP of abandoned U.S.S.N. 60/036,713 and 
abandoned U.S.S.N. 60/037,432. In addition, the present application may be 
relevant to U.S.S.N. 09/098,584, and U.S.S.N. 09/239,043. The present 
application may also be relevant to co-pending U.S.S.N. 09/583,200 filed 
5/30/00, U.S.S.N. 09/260,714 filed 3/1/99, and U.S. Provisional Application 
"Heteroclitic Analogs And Related Methods", Attorney Docket Number 
018623-015810US filed 10/6/00 . All of the above applications are 
incorporated herein by reference. 

These peptides were then used to define specific binding motifs for 
each of the following alleles A3 .2, Al, All, and A24.1. These motifs are 
described previously. The motifs described in Tables 1-4, below, are defined 
from pool sequencing data of naturally processed peptides as described in the 
related applications. Preferred (i.e., canonical) and tolerated (i.e., extended) 
residues associated with anchor positions of the indicated HLA supertypes are 
presented in Figure 1 and Table 5. 
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In one embodiment, the motif for HLA-A3.2 comprises from the N- 
terminus to C-terminus a first conserved residue of L, M, I, V, S, A, T and F at 
position 2 and a second conserved residue of K, R or Y at the C-terminal end. 
Other first conserved residues are C, G or D and alternatively E. Other second 
conserved residues are H or F. The first and second conserved residues are 
preferably separated by 6 to 7 residues. In another embodiment, the motif for 
HLA-A1 comprises from the N-terminus to the C-terminus a first conserved 
residue of T, S or M, a second conserved residue of D or E, and a third 
conserved residue of Y. Other second conserved residues are A, S or T. The 
first and second conserved residues are adjacent and are preferably separated 
from the third conserved residue by 6 to 7 residues. A second motif consists 
of a first conserved residue of E or D and a second conserved residue of Y 
where the first and second conserved residues are separated by 5 to 6 residues. 

In yet another embodiment, the motif for HLA-A11 comprises from 
the N-terminus to the C-terminus a first conserved residue of T, V, M, L, I, S, 
A, G, N, C D, or F at position 2 and a C-terminal conserved residue of K, R, Y 
or H. The first and second conserved residues are preferably separated by 6 or 
7 residues. In one embodiment, the motif for HLA-A24.1 comprises from the 
N-terminus to the C-terminus a first conserved residue of Y, F or W at 
position 2 and a C terminal conserved residue of F, I, W, M or L. The first 
and second conserved residues are preferably separated by 6 to 7 residues. 
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TABLE 1 

Summary 
HLA-A3.2 Allele-Specific Motif 



Position Conserved Residues 
1 

2 V,L,M 

3 Y,D 
4 

5 
6 

7 I 

8 Q,N 

9 K 

10 K 



TABLE 2 

Summary 
HLA-A1 Allele-Soecific Motif 



Position Conserved Residues 

1 

2 S,T. 

3 D,E 

4 P 

5 
6 

7 L 
8 

9 Y 

10 K 
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Position 

1 

2 
3 
4 
5 
6 
7 
8 
9 

10 



Position 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 



TABLE 3 

Summary 
HLA-A11 Allele-Snecific Motif 

Conserved Residues 

T,V 
M,F 



Q 

K 
K 

TABLE 4 

Summary 
HLA-A24.1 Allele-Soecific Motif 

Conserved Residues 

Y 

I,M 

D,E,G,K,P 

L,M,N 

V 

N,V 

A,E,K,Q,S 

FX 

F,A 



The MHC-binding peptides identified herein represent epitopes of a 
native antigen. With regard to a particular amino acid sequence, an epitope is 
a set of amino acid residues which is recognized by a particular antibody or T 
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cell receptor. Such epitopes are usually presented to lymphocytes via the 
MHC-peptide complex. An epitope retains the collective features of a 
molecule, such as primary, secondary and tertiary peptide structure, and 
charge, that together form a site recognized by an antibody, T cell receptor or 
MHC molecule. It is to be appreciated, however, that isolated or purified 
protein or peptide molecules larger than and comprising an epitope of the 
invention are still within the bounds of the invention. Moreover, it is 
contemplated that synthesized peptides can incorporate various biochemical 
changes that enhance their immunological effectiveness. 

The epitopes present in the invention can be dominant, sub-dominant, 
or cryptic. A dominant epitope is an epitope that induces an immune response 
upon immunization with a whole native antigen. See, e.g., Sercarz, et al., 
Ann.. Rev. Immunol 11: 729-766 (1993). Such a peptide is considered 
immunogenic because it elicits a response against the whole antigen. A 
subdominant epitope, on the other hand, is one that evokes little or no 
response upon immunization with whole antigen that contains the epitope, but 
for which a response can be obtained by immunization with an isolated 
epitope. Immunization with a sub-dominant epitope will prime for a 
secondary response to the intact native antigen. A cryptic epitope elicits a 
response by immunization with an isolated peptide, but fails to prime a 
secondary response to a subsequent challenge with whole antigen. 

An epitope present in the invention can be cross-reactive or non-cross- 
reactive in its interactions with MHC alleles and alleles subtypes. Cross- 
reactive binding of an epitope (or peptide) permits an epitope to be bound by 
more than one HLA molecule. Such cross-reactivity is also known as 
degenerate binding. A non-cross-reactive epitope would be restricted to 
binding a particular MHC allele or allele subtype. 

The epitopes of the present invention can be any suitable length. Class 
I molecule binding peptides typically are about 8 to 13 amino acids in length, 
and often 9, 10, 11, or 12 amino acids in length. These peptides include 
conserved amino acids at certain positions such as the second position from 
the N-terminus and the C-terminal position. Also, the peptides often do not 
include amino acids at certain positions that negatively affect binding of the 
peptide to the HLA molecules. For example, the peptides often do not include 



WO 2004/031211 PCT/US2003/031308 

13 

amino acids at positions 1, 3, 6 and/or 7 for peptides 9 amino acid peptides in 
length or positions 1, 3, 4, 5, 7, 8 and/or 9 for peptides 10 amino acids in 
length. Further, defined herein are positions within a peptide sequence that 
can be utilized as criteria for selecting HLA-binding peptide. These defined 
positions are often referred to herein as a binding "motif." 

Definition of motifs specific for different MHC alleles allows the 
identification of potential peptide epitopes from an antigenic protein whose 
amino acid sequence is known. Typically, identification of potential peptide 
epitopes is initially carried out using a computer to scan the amino acid 
sequence of a desired antigen for the presence of motifs. The epitopic 
sequences are then synthesized. 

In general, class I peptide binding motifs generally include a first 
conserved residue at position two from the N-terminus (wherein the N- 
terminal residue is position one) and a second conserved residue at the C- 
terminal position (often position 9 or 10). As a specific example, the HLA 
A* 0201 class I peptide binding motifs include a first conserved residue at 
position two from the N-terminus (wherein the N-terminal residue is position 
one) selected from the group consisting of I, V, A and T and a second 
conserved residue at the C-terminal position selected from the group 
consisting of V, L, I, A and M. Alternatively, the peptide may have a first 
conserved residue at the second position from the N-terminus (wherein the N- 
terminal residue is position one) selected from the group consisting of L, M, I, 
V, A and T; and a second conserved residue at the C-terminal position selected 
from the group consisting of A and M. If the peptide has 10 residues it will 
contain a first conserved residue at the second position from the N-terminus 
(wherein the N-terminal residue is position one) selected from the group 
consisting of L, M, I, V, A, and T; and a second conserved residue at the C- 
terminal position selected from the group consisting of V, I, L, A and M; 
wherein the first and second conserved residues are separated by 7 residues. 

One embodiment of an HTL-inducing peptide is less than about 50 
residues in length and usually consist of between about 6 and about 30 
residues, more usually between about 12 and 25, and often between about 15 
and 20 residues, for example 15, 16, 17, 18, 19, or 20 residues. One 
embodiment of an CTL-inducing peptide is 13 residues or less in length and 
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usually consists of about 8, 9, 10 or 11 residues, preferably 9 or 10 residues. 
In one embodiment, HLA-DR3 a binding is characterized by an L, I, V, M, F 
or Y residue at position 1 and a D or E residue at position 4. In another 
embodiment, HLA-DR3 b binding is characterized by an L, I, V, M, F, Y or A 
residue at position 1, a D, E, N, Q, S or T residue at position 4, and a K, R or 
H residue at position 6. In another embodiment, key anchor residues of a DR 
supertype binding motif are an L, I, V, M, F, W or Y residue at position 1 and 
an L, I, V, M, S, T, P, C or A residue at position 6. See table 5. 



TABLE 5 
HLA-DR motifs 





Anchor residues of HLA-DR core motifs 




Pi 


p4 


p6 


DR supertype 


LIVMFWY 




LIVMSTPCA 


DR3 a 


LIVMFY 


DE 




DR3 b 


LIVMFYA 


DENQST 


KRH 



Moreover, in another embodiment, murine Db binding is characterized 
by an N residue at position 5 and L, I, V or M residue at the C-terminal 
position. In yet another embodiment, murine Kb binding is characterized by a 

Y or F residue at position 5 and an L, I, V or M residue at the C-terminal 
position. In an additional embodiment, murine Kd binding is characterized a 

Y or F residue at position 2 and an L, I, V, or M residue at the C-terminal 
position. In a further embodiment, murine Kk binding is characterized by an 
E or D residue at position 2 and an L, I, M, V, F, W, Y or A residue at the C- 
terminal position. hi a further embodiment, murine Ld binding is 
characterized by a P residue at position 2 and an L, I, M, V, F, W or Y residue 
at the C-terminal position. See Table 6. 
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Table 6 
Murine Class I Motifs 



Anchor residues of mouse class I motifs 


Allele 


r>2 

p*- pp pj 


terminus 


Db 


N 


LIVM 


Dd 


G P 


LVI 


Kb 


YF 


LIVM 


Kd 


YF 


LIVM 


Kk 


ED 


LTMVA 


Ld 


P 


LIMVFWY 



The peptides present in the invention can be identified by any suitable 
method. For example, peptides are conveniently identified using the 
algorithms of the invention described in the co-pending U.S. Patent 
Application Serial No. 09/894,018. These algorithms are mathematical 
procedures that produce a score which enables the selection of immunogenic 
peptides. Typically one uses the algorithmic score with a binding threshold to 
enable selection of peptides that have a high probability of binding at a certain 
affinity and will in turn be immunogenic. The algorithm are based upon either 
the effects on MHC binding of a particular amino acid at a particular position 
of a peptide or the effects on binding MHC of a particular substitution in a 
motif containing peptide. 

Peptide sequences characterized in molecular binding assays and 
capture assays have been and can be identified utilizing various technologies. 
Motif-positive sequences are identified using a customized application created 
at Epimmune. Sequences are also identified utilizing matrix-based algorithms, 
and have been used in conjunction with a "power" module that generates a 
predicted 50% inhibitory concentration (PIC) value. These latter methods are 
operational on Epimmune's HTML-based Epitope Information System (EIS) 
database. All of the described methods are viable options in peptide sequence 
selection for IC50 determination using binding assays. 

Additional procedures useful in identifying the peptides of the present 
invention generally follow the methods disclosed in Falk et al. 9 Nature 
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351:290 (1991). Briefly, the methods involve large-scale isolation of MHC 
class I molecules, typically by immunoprecipitation or affinity 
chromatography, from the appropriate cell or cell line. Examples of other 
methods for isolation of the desired MHC molecule equally well known to the 
artisan include ion exchange chromatography, lectin chromatography, size 
exclusion, high performance liquid chromatography, and a combination of 
some or all of the above techniques. 

For example, isolation of peptides bound to MHC class I molecules 
include lowering the culture temperature from 37°C to 26°C overnight to 
destabilize p 2 microglobulin and stripping the endogenous peptides from the 
cell using a mild acid treatment. The methods release previously bound 
peptides into the extracellular environment allowing new exogenous peptides 
to bind to the empty class I molecules. The cold-temperature incubation 
method enables exogenous peptides to bind efficiently to the MHC complex, 
but requires an overnight incubation at 26°C which may slow the cell's 
metabolic rate. It is also likely that cells not actively synthesizing MHC 
molecules (e.g., resting PBMC) would not produce high amounts of empty 
surface MHC molecules by the cold temperature procedure. 

Immunoprecipitation is also used to isolate the desired allele. A 
number of protocols can be used, depending upon the specificity of the 
antibodies used. For example, allele-specific mAb reagents can be used for 
the affinity purification of the HLA-A, HLA-B, and HLA-C molecules. 
Several mAb reagents for the isolation of HLA-A molecules are available 
(Table 5). Monoclonal antibody BB7.2 is suitable for isolating HLA-A2 
molecules. Thus, for each of the targeted HLA-A alleles, reagents are 
available that may be used for the direct isolation of the HLA-A molecules. 
Affinity columns prepared with these mAbs using standard techniques are 
successfully used to purify the respective HLA-A allele products. 

In addition to allele-specific mAbs, broadly reactive anti-HLA-A, B, C 
mAbs, such as W6/32 and B9.12.1, and one anti-HLA-B, C mAb, B 1.23 .2, 
could be used in alternative affinity purification protocols as described in 
patents and patent applications described herein. 
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TABLE 7 



HLA CLASS I MHC MOLECULES 



HLA-A3 


Cell Lines 


Ab utilized 


Allele 




for Capture 
assay 


A*0101 


Steinlin, MAT 


W6/32 


A*2601 


Pure Protein, QBL 


W6/32 


A*2902 


Sweig, Pure Protein, Pitout 


W6/32 


A*3002 


DUCAF, Pure Protein 


W6/32 


A*2301 


Pure Protein, WT51 


W6/32 


A*2402 


KT3, Pure Protein, KAS1 16 


W6/32 


A*0201 


JY,OMW 


W6/32 


A*0202 


M7B 


W6/32 


A*0203 


FUN 


W6/32 


A*0205 


DAH 


W6/32 


A*0206 


CLA 


W6/32 


A*0207 


AP 


W6/32 


A*6802 


AMAI 


W6/32 


A*0301 


GM3107 


W6/32 


A*1101 


BVR 


W6/32 


A*3101 


SPACH, OLL 


W6/32 


A*3301 


LWAGS 


W6/32 


A*6801 


CIR, 2F7 


W6/32 


B*0702 


GM3107, JY 


W6/32 


B*3501 


CIR, BVR 


W6/32 


B*5101 


KAS116 


W6/32 


B*5301 


AMAI 


W6/32 


B*5401 


KT3 


W6/32 


B*1801 


DUCAF 


W6/32 


B*4001 


2F7 


W6/32 


B*4002 


Sweig 


W6/32 


B*4402 


WT47 


Bl.23.1 


B*4403 


Pitout 


Bl.23.1 


B*4501 


OMW 


W6/32 


A*3201 


Pure Protein, WT47 


W6/32 



The peptides bound to the peptide binding groove of the isolated MHC 
molecules are typically eluted using acid treatment. Peptides can also be 
dissociated from MHC molecules by a variety of standard denaturing means, 
such as, for example, heat, pH, detergents, salts, chaotropic agents, or a 
combination acid treatment and/or more standard denaturing means. 

Peptide fractions are further separated from the MHC molecules by 
reversed-phase high performance liquid chromatography (HPLC) and 
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sequenced. Peptides can be separated by a variety of other standard means 
well known to the artisan, including filtration, ultrafiltration, electrophoresis, 
size chromatography, precipitation with specific antibodies, ion exchange 
chromatography, isoelectrofocusing, and the like. 

Sequencing of the isolated peptides can be performed according to 
standard techniques such as Edman degradation (Hunkapiller, M.W., et ah, 
Methods Enzymol. 91, 399 (1983)). Other methods suitable for sequencing 
include mass spectrometry sequencing of individual peptides as previously 
described (Hunt, et al, Science 225:1261 (1992)). Amino acid sequencing of 
bulk heterogeneous peptides {e.g., pooled HPLC fractions) from different 
MHC molecules typically reveals a characteristic sequence motif for each 
MHC allele. A large number of cells with defined MHC molecules, 
particularly MHC Class I molecules, are known and readily available. For 
example, human EBV-transformed B cell lines have been shown to be 
excellent sources for the preparative isolation of class I and class II MHC 
molecules. Well-characterized cell lines are available from private and 
commercial sources, such as American Type Culture Collection ("Catalogue 
of Cell Lines and Hybridomas," 6th edition (1988) Manassas, Virginia, 
U.S.A.); National Institute of General Medical Sciences 1990/1991 Catalog of 
Cell Lines (NIGMS) Human Genetic Mutant Cell Repository, Camden, NJ; 
and ASHI Repository, Brigham and Women's Hospital, 75 Francis Street, 
Boston, MA 021 15. Table 5 lists some B cell lines suitable for use as sources 
for HLA alleles. All of these cell lines can be grown in large batches and are 
therefore useful for large scale production of MHC molecules. One of skill 
will recognize that these are merely exemplary cell lines and that many other 
cell sources can be employed. Specific cell lines and antibodies used to 
determine class II and murine peptides disclosed herein are set forth in Tables 
8 and 9. 
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Table 8 
HLA Class II MHC molecules 





Antigen 


BXA-DR.DO 




— m — «i» 

Ab utilized for 








Allele 




v^apmre assay 






DR1 


DRB1*0101 


LG2 


LB3.1 






DR3 


DRB1*0301 


MAT 


LB3.1 






DR4 


DRB 1*0401 


PREISS 


LB3.1 






DR4 


DRB 1*0404 


BIN40 


LB3.1 






DR4 


DRB 1*0405 


KT3 


LB3.1 






DR7 


DRB 1*0701 


PITOUT, DBB 


LB3.1 






DR8 


DRB 1*0802 


OLL 


LB3.1 






TNT* C\ 

DR9 


DRB 1*0901 


HDD 


LB3.1 






T\X> 1 1 


TYD D1 *1 1 m 

UKBP1 101 


SWEIG 


LB3.1 






DR12 


DRBl*l20l 


HERLUF 


LB3.1 






DR13 


DRBl*l302 


H0301 


LB3.1 






DR15 


DRBl*l50l 


L466.1 


LB3.1 






DR52 


DRB3*010l 


MAT 


LB3.1 






DR53 


DRB4*0l0l 


L257.6 


LB3.1 






DR51 


DRB5*0l0l 


GM3l07,L4l6.3 


LB3.1 






DQ7 


DQAl*030l/B*030l 


PF 








DQ2 


DQAl*0501/B*020l 


MAT, STEINLIN 








DQ8 


DQAl*030l/B*0302 


I45b, PREISS, YAR 






Table 9 








Murine MHC molecules 




MHC class 


Allele 


Cell Line 


Ab utilized for 






Capture Assay 


I 


Db 


EL4 




I 


Db 


P815 




I 


Kb 


EL4 




I 


Kd 


P815 




I 


Kk 


CH27 


Y3 


I 


Ld 


P815 




II 


IAb 


DB27.4 




II 


IAd 


A20 




II 


IAk 


CH12 




n 


IAs 


LSI 02.9 




ii 


IAu 


91.7 




ii 


EEd 


A20 




n 


IEk 


CHI 2 





The peptides of the invention can be prepared synthetically, or by 
recombinant DNA technology or from natural sources such as whole viruses 
or tumors. Although the peptide will preferably be substantially free of other 
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naturally occurring host cell proteins and fragments thereof, in some 
embodiments the peptides can be synthetically or naturally conjugated to 
native protein fragments or particles. The peptides of the invention can be 
prepared in a wide variety of ways. Because of their relatively short size, the 
peptides can be synthesized in solution or on a solid support in accordance 
with conventional techniques. Various automatic synthesizers are 
commercially available and can be used in accordance with known protocols. 
See, for example, Stewart and Young, Solid Phase Peptide Synthesis, 2d. ed., 
Pierce Chemical Co. (1984), supra. 

B. MHC Binding Assays 

The capacity to bind MHC molecules is measured in a variety of 
different ways. One means is a MHC binding assay as described in the related 
applications, noted above. Other alternatives described in the literature 
include inhibition of antigen presentation (Sette, et al, J. Immunol. 141:3893 
(1991), in vitro assembly assays (Townsend, et al, Cell 62:285 (1990), and 
FACS based assays using mutated cells, such as RMA.S (Melief, et al., Eur. J. 
Immunol. 21:2963 (1991)). 

Capture Assay: Unlike the HPLC-based molecular binding assay, 
noted above, the high throughput screening ("HTS") Capture assay does not 
utilize a size-exclusion silica column for separation of bound from unbound 
radioactive marker. Instead, wells of an opaque white 96-well Optiplate 
(Packard) are coated with 3|ag (lOOul @ 30pg/ml) of HLA-specific antibody 
(Ab) that "capture" complexes of radiolabeled MHC and unlabeled peptide 
transferred from the molecular binding assay plate in lOOul of 0.05% 
NP40/PBS. After a 3-hour incubation period, the supernatant is decanted and 
scintillation fluid (Microscint 20) added. Captured complexes are then 
measured on a microplate scintillation and luminescence counter (TopCount 
NXTTM; Packard). 

Additional assays for determining binding are described in detail, e.g., 
in PCT publications WO 94/20127 and WO 94/03205. Binding data results 
are often expressed in terms of IC 50 value. IC 50 is the concentration of peptide 
in a binding assay at which 50% inhibition of binding of a reference peptide 
occurs. Given the conditions in which the assays are performed (e.g., limiting 



WO 2004/031211 PCT/US2003/031308 

21 

MHC proteins and labeled peptide concentrations), these values approximate 
K D values. It should be rioted that IC 50 values can change, often dramatically, 
if the assay conditions are varied, and depending on the particular reagents 
used (e.g., MHC preparation, etc.). For example, excessive concentrations of 
MHC molecules will increase the apparent measured IC 50 of a given ligand. 
Alternatively, binding is expressed relative to a reference peptide. Although 
as a particular assay becomes more, or less, sensitive, the IC 50 's of the 
peptides tested may change somewhat, the binding relative to the reference 
peptide will not significantly change. For example, in an assay preformed 
under conditions such that the IC 50 of the reference peptide increases 10-fold, 
the IC 5 o values of the test peptides will also increase approximately 10-fold. 
Therefore, to avoid ambiguities, the assessment of whether a peptide is a good, 
intermediate, weak, or negative binder is generally based on its IC 50 , relative 
to the IC50 of a standard peptide. 

Binding may also be determined using other assay systems including 
those using: live cells (e.g., Ceppellini et al, Nature 339:392, 1989; Christnick 
et al, Nature 352:67, 1991; Busch et al, Int. Immunol 2:443, 19990; Hill et 
al.,J. Immunol 147:189, 1991; del Guercio et al, J. Immunol. 154:685, 
1995), cell free systems using detergent lysates (e.g., Cerundolo et al, J. 
Immunol. 21:2069, 1991), immobilized purified MHC (e.g., Hill et al, J. 
Immunol 152, 2890, 1994; Marshall et al, J. Immunol 152:4946, 1994), 
ELISA systems (e.g., Reay et al, EMBO J. 1 1 :2829, 1992), surface plasmon 
resonance (e.g., Khilko et al, J. Biol. Chem. 268:15425, 1993); high flux 
soluble phase assays (e.g., Hammer et al, J. Exp. Med. 180:2353, 1994), and 
measurement of class I MHC stabilization or assembly (e.g., Ljunggren et al, 
Nature 346:476, 1990; Schumacher et al, Cell 62:563, 1990; Townsend et al, 
Cell 62:285, 1990; Parker et al, J. Immunol. 149:1896,1992). 

High affinity with respect to HLA class I molecules is defined as 
binding with an IC 50 , or K D value, of 50 nM or less; intermediate affinity with 
respect to HLA class I molecules is defined as binding with an IC 50 or K D 
value of between about 50 and about 500 nM. High affinity with respect to 
binding to HLA class II molecules is defined as binding with an IC 50 or K D 
value of 100 nM or less; intermediate affinity with respect to binding to HLA 
class H molecules is defined as binding with an IC 50 or K D value of between 
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about 100 and about 1000 nM. These values are as previously defined in the 
related patents and applications cited above. 

C. Peptide Compositions 

The polypeptides or peptides of the invention can be a variety of 
lengths, either in their neutral (uncharged) forms or in forms which are salts, 
and either free of modifications such as glycosylation, side chain oxidation, or 
phosphorylation or containing one or more of these modifications, subject to 
the condition ^that the modification not destroy the biological activity of the 
polypeptides as herein described. 

Desirably, the peptide will be as small as possible while still 
maintaining substantially all of the biological activity of the large peptide. In 
one embodiment, it may be desirable to optimize peptides of the invention to a 
length of 9 or 10 amino acid residues, commensurate in size with 
endogenously processed viral peptides or tumor cell peptides that are bound to 
MHC class I molecules on the cell surface. In another embodiment, it may be 
desirable to optimize peptides of the invention to about 15 to 20 amino acid 
residues, commensurate with peptides that are bound to MHC class II 
molecules on the cell surface. 

Peptides having the desired activity may be modified as necessary to 
provide certain desired attributes, e.g., improved pharmacological 
characteristics, while increasing or at least retaining substantially all of the 
biological activity of the unmodified peptide to bind the desired MHC 
molecule and activate the appropriate T cell. For instance, the peptides may 
be subject to various changes, such as substitutions, either conservative or 
non-conservative, where such changes might provide for certain advantages in 
their use, such as improved MHC binding. "Conservative substitution" refers 
to the replacement of an amino acid residue with another which is biologically 
and/or chemically similar, e.g., one hydrophobic residue for another, or one 
polar residue for another. The substitutions include combinations such as Gly, 
Ala; Val, He, Leu, Met; Asp, Glu; Asn, Gin; Ser, Thr; Lys, Arg; and Phe, Tyr. 
The effect of single amino acid substitutions may also be probed using D- 
amino acids. Such modifications may be made using well known peptide 
synthesis procedures, as described in e.g., Merrifield, Science 232:341-347 
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(1986), Barany and Merrifield, The Peptides, Gross and Meienhofer, eds. 
(N.Y., Academic Press), pp. 1-284 (1979); and Stewart and Young, Solid 
Phase Peptide Synthesis, (Rockford, 111., Pierce), 2d Ed. (1984). 

The peptides of the invention can also be modified by extending or 
decreasing the compound's amino acid sequence, e.g., by the addition or 
deletion of amino acids. The peptides or analogs of the invention can also be 
modified by altering the order or composition of certain residues, it being 
readily appreciated that certain amino acid residues essential for biological 
activity, e.g., those at critical contact sites or conserved residues, may 
generally not be altered without an adverse effect on biological activity. The 
non-critical amino acids need not be limited to those naturally occurring in 
proteins, such as L-a-amino acids, or their D-isomers, but may include non- 
natural amino acids as well, such as (3-y-8-amino acids, as well as many 
derivatives of L-a-amino acids. 

Typically, a series of peptides with single amino acid substitutions are 
employed to determine the effect of electrostatic charge, hydrophobicity, etc. 
on binding. For instance, a series of positively charged {e.g., Lys or Arg) or 
negatively charged {e.g., Glu) amino acid substitutions are made along the 
length of the peptide revealing different patterns of sensitivity towards various 
MHC molecules and T cell receptors. In addition, multiple substitutions using 
small, relatively neutral moieties such as Ala, Gly, Pro, or similar residues 
may be employed. The substitutions may be homo-oligomers or hetero- 
oligomers. The number and types of residues which are substituted or added 
depend on the spacing necessary between essential contact points and certain 
functional attributes which are sought {e.g., hydrophobicity versus 
hydrophilicity). Increased binding affinity for an MHC molecule or T cell 
receptor may also be achieved by such substitutions, compared to the affinity 
of the parent peptide. In any event, such substitutions should employ amino 
acid residues or other molecular fragments chosen to avoid, for example, steric 
and charge interference which might disrupt binding. 

Substitutions, deletions, insertions or any combination thereof may be 
combined to arrive at a final peptide. Substitutional variants are those in 
which at least one residue of a peptide has been removed and a different 
residue inserted in its place. Such substitutions generally are made in 
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accordance with the following Table 10 when it is desired to finely modulate 
the characteristics of the peptide. 

TABLE 10 



Original Residue 


Exemplary Substitu 


Ala 


Ser 


Arg 


Lys, His 


Asn 


Gin 


Asp 


Glu 


Cys 


Ser 


Gin 


Asn 


Glu 


Asp 

ST 


Gly 


Pro 


His 


Lys; Are 


He 


Leu; Val 


Leu 


lie; Val 


Lys 


Arg; His 






Phe 


Tyr; Trp 


Ser 


Thr 


Thr 


Ser 


Trp 


Tyr; Phe 


Tyr 


Trp; Phe 


Val 


He; Leu 


Pro 


Gly 



The peptides may also comprise isosteres of two or more residues in 
the MHC-binding peptide. An isostere as defined here is a sequence of two or 
more residues that can be substituted for a second sequence because the steric 
conformation of the first sequence fits a binding site specific for the second 
sequence. The term specifically includes peptide backbone modifications 
well known to those skilled in the art. Such modifications include 
modifications of the amide nitrogen, the a-carbon, amide carbonyl, complete 
replacement of the amide bond, extensions, deletions or backbone crosslinks. 
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See, generally, Spatola, Chemistry and Biochemistry of Amino Acids, Peptides 
and Proteins, Vol. VII (Weinstein ed., 1983). 

Modifications of peptides with various amino acid mimetics or 
unnatural amino acids are particularly useful in increasing the stability of the 
peptide in vivo. Stability can be assayed in a number of ways. For instance, 
peptidases and various biological media, such as human plasma and serum, 
have been used to test stability. See, e.g., Verhoef et al, Eur. J. Drug Metab. 
Pharmacokin. 11:291-302 (1986). Half life of the peptides of the present 
invention is conveniently determined using a 25% human serum (v/v) assay. 
The protocol is generally as follows. Pooled human serum (Type AB, non- 
heat inactivated) is delipidated by centrifugation before use. The serum is 
then diluted to 25% with RPMI tissue culture media and used to test peptide 
stability. At predetermined time intervals a small amount of reaction solution 
is removed and added to either 6% aqueous trichloracetic acid or ethanol. The 
cloudy reaction sample is cooled (4°C) for 15 minutes and then spun to pellet 
the precipitated serum proteins. The presence of the peptides is then 
determined by reversed-phase HPLC using stability-specific chromatography 
conditions. 

The peptides of the present invention or analogs thereof which have 
CTL and/or HTL stimulating activity may be modified to provide desired 
attributes other than improved serum half life. For instance, the ability of the 
peptides to induce CTL activity can be enhanced by linkage to a sequence 
which contains at least one epitope that is capable of inducing a HTL 
response. Particularly preferred immunogenic peptides/T helper conjugates 
are linked by a spacer molecule. The spacer is typically comprised of 
relatively small, neutral molecules, such as amino acids or amino acid 
mimetics, which are substantially uncharged under physiological conditions. 
The spacers are typically selected from, e.g., Ala, Gly, or other neutral spacers 
of nonpolar amino acids or neutral polar amino acids. It will be understood 
that the optionally present spacer need not be comprised of the same residues 
and thus may be a hetero- or homo-oligomer. When present, the spacer will 
usually be at least one or two residues, more usually three to six residues, for 
example, 3, 4, 5 or 6 residues. Alternatively, the CTL peptide may be linked 
to the HTL peptide without a spacer. The immunogenic peptide may be linked 
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to the HTL peptide either directly or via a spacer either at the amino or 
carboxy terminus of the CTL peptide. The amino terminus of either the 
immunogenic peptide or the HTL peptide may be acylated. Exemplary HTL 
peptides include tetanus toxoid 830-843, influenza 307-319, malaria 
circumsporozoite 382-398 and 378-389. 

In addition, additional amino acids can be added to the termini of a 
peptide to provide for ease of linking peptides one to another, for coupling to a 
carrier support, or larger peptide, for modifying the physical or chemical 
properties of the peptide or oligopeptide, or the like. Amino acids such as 
tyrosine, cysteine, lysine, glutamic or aspartic acid, or the like, can be 
introduced at the C- or N-terminus of the peptide or oligopeptide. 
Modification at the C-terminus in some cases may alter binding characteristics 
-of the peptide. In addition, the peptide or oligopeptide sequences can differ 
from the natural sequence by being modified by terminal-NH 2 acylation, e.g., 
by alkanoyl (C 1 -C 20 ) or thioglycolyl acetylation, terminal-carboxyl amidation, 
e.g., ammonia, methylamine, etc. In some instances these modifications may 
provide sites for linking to a support or other molecule. 

Alternatively, recombinant DNA technology may be employed 
wherein a nucleotide sequence which encodes an immunogenic peptide of 
interest is inserted into an expression vector, transformed or transfected into an 
appropriate host cell and cultivated under conditions suitable for expression. 
These procedures are generally known in the art, as described generally in 
Sambrook et ah, Molecular Cloning, A Laboratory Manual, Cold Spring 
Harbor Press, Cold Spring Harbor, New York (1982). Thus, fusion proteins 
which comprise one or more peptide sequences of the invention can be used to 
present the appropriate T cell epitope. 

As the coding sequence for peptides of the length contemplated herein 
can be synthesized by chemical techniques, for example, using the 
phosphotriester method of Matteucci et ah, J. Am. Chan. Soc. 103:3185 
(1981), with modification made simply by substituting the appropriate base(s) 
for those encoding the native peptide sequence. The coding sequence can then 
be provided with appropriate linkers and ligated into expression vectors 
commonly available in the art, and the vectors used to transform suitable hosts 
to produce the desired fusion protein. A number of such vectors and suitable 
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host systems are now available. For expression of the fusion proteins, the 
coding sequence will be provided with operably linked start and stop codons, 
promoter and terminator regions and usually a replication system to provide an 
expression vector for expression in the desired cellular host. For example, 
promoter sequences compatible with bacterial hosts are provided in plasmids 
containing convenient restriction sites for insertion of the desired coding 
sequence. The resulting expression vectors are transformed into suitable 
bacterial hosts. Of course, yeast or mammalian cell hosts may also be used, 
employing suitable vectors and control sequences that are well-known in the 
art. 

The peptide compositions of this invention may encode an MHC 
epitope operably linked to a MHC targeting sequence. The use of a MHC 
targeting sequence enhances the immune response to an antigen, relative to 
delivery of antigen alone, by directing the peptide epitope to the site of MHC 
molecule assembly and transport to the cell surface, thereby providing an 
increased number of MHC molecule-peptide epitope complexes available for 
binding to and activation of T cells. MHC Class I targeting sequences can be 
used in the present invention, e.g., those sequences that target an MHC Class I 
epitope peptide to a cytosolic pathway or to the endoplasmic reticulum (see, 
e.g., Rammensee et al. 9 Immunogenetics 41:178-228 (1995)). Such MHC 
Class I targeting sequences are well known in the art, and include, e.g., signal 
sequences such as those from Ig, tissue plasminogen activator or insulin. See, 
e.g., Bonnerot et al, Immunity 3:335-347 (1995). A preferred signal peptide is 
the human Ig kappa chain sequence. Endoplasmic reticulum signal sequences 
can also be used to target MHC Class H epitopes to the endoplasmic 
reticulum, the site of MHC Class I molecule assembly. MHC Class II 
targeting sequences can also be used in the invention, e.g., those that target a 
peptide to the endocytic pathway. These targeting sequences typically direct 
extracellular antigens to enter the endocytic pathway, which results in the 
antigen being transferred to the lysosomal compartment where the antigen is 
proteolytically cleaved into antigen peptides for binding to MHC Class II 
molecules. For example, a group of MHC Class II targeting sequences useful 
in the invention are lysosomal targeting sequences, which localize 
polypeptides to lysosomes. Lysosomal targeting sequences are well known in 
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the art and include exemplary sequences as described in U.S. Patent No. 
5,633,234 and Copier et al, J. Immunol. 157:1017-1027 (1996). 

Substantial changes in function {e.g., affinity for MHC molecules or T 
cell receptors) are made by selecting substitutions that are less conservative 
than those in Table 10, e.g., selecting residues that differ more significantly in 
their effect on maintaining (a) the structure of the peptide backbone in the area 
of the substitution, for example as a sheet or helical conformation, (b) the 
charge or hydrophobicity of the molecule at the target site or (c) the bulk of 
the side chain. The substitutions which in general are expected to produce the 
greatest changes in peptide properties will be those in which (a) a hydrophilic 
residue, e.g. seryl, is substituted for (or by) a hydrophobic residue, e.g. leucyl, 
isoleucyl, phenylalanyl, valyl or alanyl; (b) a residue having an electropositive 
side chain, e.g., lysl, arginyl, or histidyl, is substituted for (or by) an 
electronegative residue, e.g. glutamyl or aspartyl; or (c) a residue having a 
bulky side chain, e.g. phenylalanine, is substituted for (or by) one not having a 
side chain, e.g., glycine. 

Epitopes on any number of potential target proteins can be identified. 
Examples of suitable antigens include prostate specific antigen (PSA), prostate 
specific membrane antigen (PSM) hepatitis B virus core and surface antigens 
(HBVc, HBVs), hepatitis C antigens, malignant melanoma antigens (MAGE- 
1, MAGE-2, MAGE-3), Epstein-Barr virus antigens, human 
immunodeficiency type-1 virus (HIV-1), human immunodeficiency virus type- 
2 (HrV-2), papilloma virus antigens, Lassa virus, mycobacterium tuberculosis 
(MT) antigens, p53 and murine p53 (mp53) antigens, CEA, HER2/neu, and 
members of the tyrosine kinase related protein families (TKP). The peptides 
are thus useful in pharmaceutical compositions for both in vivo and ex vivo 
therapeutic and diagnostic applications. 

D - Peptide hn munogenicitv In Vitro and In Vivo 
Peptides comprising the epitopes from these antigens are synthesized 
and then tested for their ability to bind to the appropriate MHC molecules in 
assays using, for example, purified MHC molecules and radioiodonated 
peptides and/or cells expressing empty MHC molecules by, for instance, 
immunofluorescent staining and flow microfluorometry, peptide-dependent 
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class I assembly assays, and inhibition of CTL or HTL recognition by peptide 
competition. Those peptides that bind to the MHC molecule are further 
evaluated for their ability to serve as targets for CTLs and/or HTLs derived 
from infected or immunized individuals, as well as for their capacity to induce 
primary in vitro or in vivo T cell responses that can give rise to CTL and/or 
HTL populations capable of reacting with virally infected target cells or tumor 
cells as potential therapeutic agents. 

Since mutant cell lines do not exist for every human MHC allele, it is 
advantageous to use various techniques to remove endogenous MHC- 
associated peptides from the surface of antigen presenting cell (APC) {e.g., 
mild acid treatment) followed by loading the resulting empty MHC molecules 
with the immunogenic peptides of interest. Antigen-presenting cells can be 
normal cells such as peripheral blood mononuclear cells or dendritic cells 
(Inaba, et al, J. Exp. Med. 166:182 (1987); Boog, Eur. J. Immunol. 18:219 
(1988)). The use of non-transformed (non-tumorigenic), non-infected cells, 
and preferably, autologous cells of patients as the source of APC is desirable 
for the design of T cell induction protocols directed towards development of 
ex vivo CTL and/or HTL therapies. 

Alternatively, mutant mammalian cell lines that are deficient in their 
ability to load class I molecules with internally processed peptides, such as the . 
mouse cell lines RMA-S (Karre, et al, Nature, 319:675 (1986); Ljunggren, et 
al., Eur. J. Immunol. 21:2963-2970 (1991)), and the human somatic T cell 
hybrid, T-2 (Cerundolo, et al., Nature 345:449-452 (1990)) and which have 
been transfected with the appropriate human class I genes are conveniently 
used, when peptide is added to them, to test for the capacity of the peptide to 
induce in vitro primary CTL responses. Other eukaryotic cell lines which 
could be used include various insect cell lines such as mosquito larvae {e.g., 
ATCC cell lines CCL 125, 126, 1660, 1591, 6585, 6586), silkworm {e.g., 
ATTC CRL 8851), armyworm {e.g., ATCC CRL 1711), moth {e.g., ATCC 
CCL 80) and Drosophila cell lines {e.g., a Schneider cell line {see Schneider, 
J. Embryol. Exp. Morphol., 27:353-365 (1927))). 

Specificity and MHC restriction of the CTL or HTL is determined by 
testing against different peptide target cells expressing appropriate or 
inappropriate MHC molecules. The peptides that test positive in the MHC 
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binding assays and give rise to specific CTL and/or HTL responses are 
referred to herein as immunogenic peptides. 

Analyses of CTL and HTL responses against the immunogen, as well 
as against common recall antigens are commonly used and are known in the 
art. Assays employed included chromium release, lymphokine secretion and 
lymphoproliferation assays. Assays useful in these determinations are 
described in Current Protocols in Immunology, J.E. Coligan, et aL, eds., John 
Wiley & Sons Press (2000), chapters 3, 4, 6, and 7. 

In one embodiment, the appropriate antigen-presenting cells are 
incubated with 10-100 pM of peptide in serum-free media for 4 hours under 
appropriate culture conditions. The peptide-loaded antigen-presenting cells 
are then incubated with the responder cell populations in vitro for 7 to 10 days 
under optimized culture conditions. If screening for MHC class I presented 
peptides, positive CTL activation can be determined by assaying the cultures 
for the presence of CTLs that kill radiolabeled target cells, both specific 
peptide-pulsed targets as well as target cells expressing the endogenously 
processed form of the relevant virus or tumor antigen from which the peptide 
sequence was derived. If screening for MHC class II-presented peptides, 
positive HTL activation can be determined by assaying cultures for cytokine 
production or proliferation. 

In one embodiment, prior to incubation of the stimulator cells with the 
cells to be activated, e.g., precursor CD8+ cells, an amount of antigenic 
peptide is added to the stimulator cell culture, of sufficient quantity to become 
loaded onto the human Class I molecules to be expressed on the surface of the 
stimulator cells. In the present invention, a sufficient amount of peptide is an 
amount that will allow about 200, and preferably 200 or more, human Class I 
MHC molecules loaded with peptide to be expressed on the surface of each 
stimulator cell. Preferably, the stimulator cells are incubated with >20|ag/ml 
peptide. 

Resting or precursor CD8+ cells are then incubated in culture with the 
appropriate stimulator cells for a time period sufficient to activate the CD8+ 
cells. Preferably, the CD8+ cells are activated in an antigen-specific manner. 
The ratio of resting or precursor CD8+ (effector) cells to stimulator cells may 
vary from individual to individual and may further depend upon variables such 
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as the amenability of an individual's lymphocytes to culturing conditions and 
the nature and severity of the disease condition or other condition for which 
the within-described treatment modality is used. Preferably, however, the 
lymphocyte:stimulator cell ratio is in the range of about 30:1 to 300:1. The 
effector/stimulator culture may be maintained for as long a time as is 
necessary to stimulate a therapeutically useable or effective number of CD8+ 
cells. 

The peptides of the invention can be identified and tested for in vivo 
immunogenic^ using HLA transgenic mice. The utility of HLA transgenic 
mice for the purpose of epitope identification (Sette et al., J Immunol, 
153:5586-92 (1994); Wentworth et al., Int Immunol, 8:651-9 (1996); 
Engelhard et al., J Immunol, 146:1226-32 (1991); Man et al., Int Immunol, 
7:597-605 (1995); Shirai et al., J Immunol, 154:2733-42 (1995)), and vaccine 
development (Ishioka et al., J Immunol, 162:3915-25 (1999)) has been 
established. Most of the published reports have investigated the use of HLA 
A2.1/K b mice but it should be noted that B*27, and B*3501 mice are also 
available. Furthermore, HLA A*ll/K b mice (Alexander et al., J. Immunol, 
159:4753-61 (1997)), and HLA B7/K b and HLA Al/K b mice have also been 
generated. Data from 38 different potential epitopes was analyzed to 
determine the level of overlap between the A2.1 -restricted CTL repertoire of 
A2.1/K b -transgenic mice and A2.1+ humans (Wentworth et al., Eur J 
Immunol, 26:97-101 (1996)). In both humans and mice, an MHC peptide 
binding affinity threshold of approximately 500 nM correlates with the 
capacity of a peptide to elicit a CTL response in vivo. A high level of 
concordance between the human data in vivo and mouse data in vivo was 
observed for 85% of the high-binding peptides, 58% of the intermediate 
binders, and 83% of the low/negative binders. Similar results were also 
obtained with HLA All and HLA B7 transgenic mice (Alexander et al., J 
Immunol, Vol. 159(10):4753-61 (1997)). Thus, because of the extensive 
overlap that exists between T cell receptor repertoires of HLA transgenic 
mouse and human CTLs, transgenic mice are valuable for assessing 
immunogenicity of the multi-epitope constructs described herein. Peptides 
binding to MHC class H alleles can be examined using HLA-DR transgenic 
mice. See, e.g., Taneja V., David C.S., Immunol Rev, 169:67-79 (1999)). 
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More sensitive techniques such as the ELISPOT assay, intracellular 
cytokine staining, and tetramer staining have become available in the art to 
determine lymphocyte antigen responsiveness. It is estimated that these newer 
methods are 10- to 100-fold more sensitive than the common CTL and HTL 
assays (Murali-Krishna et al., Immunity, 8:177-87 (1998)), because the 
traditional methods measure only the subset of T cells that can proliferate in 
vitro, and may, in fact, be representative of only a fraction of the memory T 
cell compartment (Ogg G.S., McMichael A. J., Curr Opin Immunol, 10:393-6 
(1998)). Specifically in the case of HIV, these techniques have been used to 
measure antigen-specific CTL responses from patients that would have been 
undetectable with previous techniques (Ogg et al., Science, 279:2103-6 
(1998); Gray et al., J Immunol, 162:1780-8 (1999); Ogg et al., J Virol, 
73:9153-60 (1999); Kalams et al., J Virol, 73:6721-8 (1999); Larsson et al., 
AIDS, 13:161-11 (1999); Corne et al., J Acquir Immune Defic Syndr Hum 
Retrovirol, 20:442-7 (1999)). 

The peptides of the present invention and pharmaceutical and vaccine 
compositions thereof are useful for administration to mammals, particularly 
humans, to treat and/or prevent viral infection and cancer. Examples of 
diseases which can be treated using the immunogenic peptides of the invention 
include prostate cancer, hepatitis B, hepatitis C, AIDS, renal carcinoma, 
cervical carcinoma, lymphoma, CMV and chondyloma acuminatum. A 
protective (or prophylatic) vaccine includes one that will protect against future 
exposure to pathogen or cancer. A therapeutic vaccine includes one that will 
ameliorate, attenuate, or ablate symptoms or disease state induced by or 
related to a pathogen or malignancy. 

In circumstances in which efficacy of a prophylactic vaccine is 
primarily correlated with the induction of a long-lasting memory response, 
restimulation assays can be the most appropriate and sensitive measures to 
monitor vaccine-induced immunological responses. Conversely, in the case of 
therapeutic vaccines, the main immunological correlate of activity can be the 
induction of effector T cell function, most aptly measured by primary assays. 
Thus, the use of sensitive assays allows for the most appropriate testing 
strategy for immunological monitoring of vaccine efficacy. 
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In some embodiments it may be desirable to include in the 
pharmaceutical compositions of the invention at least one component which 
primes CTL. Lipids have been identified as agents capable of priming CTL in 
vivo against viral antigens. The lipidated peptide can then be injected directly 
in a micellar form, incorporated into a liposome or emulsified in an adjuvant, 
e.g., incomplete Freund's adjuvant. 

For pharmaceutical compositions, the immunogenic peptides of the 
invention are administered to an individual already suffering from cancer or 
infected with the virus of interest. Those in the incubation phase or the acute 
phase of infection can be treated with the immunogenic peptides separately or 
in conjunction with other treatments, as appropriate. In therapeutic 
applications, compositions are administered to a patient in an amount 
sufficient to elicit an effective CTL and/or HTL response to the virus or tumor 
antigen and to cure or at least partially arrest symptoms and/or complications. 
An amount adequate to accomplish this is defined as "therapeutically effective 
dose. M Amounts effective for this use will depend on, e.g., the peptide 
composition, the manner of administration, the stage and severity of the 
disease being treated, the weight and general state of health of the patient, and 
the judgment of the prescribing physician, but generally range for the initial 
immunization (that is for therapeutic or prophylactic administration) from 
about 1.0 jig to about 5000 jig of peptide for a 70 kg patient, {e.g., 1.0 jig, 1.5 
jig, 2.0 jag, 2.5 jig, 3.0 jig, 3.5 jig, 4.0 jig, 4.5 jig, 5.0 fig, 7.5 jig, 10 jig, 12.5 
jig, 15 jig, 17.5 jig, 20 jig, 25 jig, 30 jig, 35 jag, 40 jig, 45 jig, 50 jig, 75 jig, 
100 jig, 250 jig, 500 jag, 750 jag, 1000 jag, 1500 jag, 2000 jag, 2500 \xg, 3000 
jig, 3500 jig, 4000 jag, 4500 jag or 5000 |ag), followed by boosting dosages of 
from about 1.0 |ig to about 1000 jig of peptide (e.g., 1.0 jig, 2.0 jig, 2.5 jig, 3.0 
jig, 3.5 jig, 4.0 jig, 4.5 jig, 5.0 jig, 7.5 jig, 10 jig, 12.5 jig, 15 jig, 17.5 jig, 20 
jig, 25 jig, 30 fig, 35 jig, 40 jig, 45 jig, 50 jig, 75 jig, 100 jig, 250 jig, 500 jig, 
750 jig, 1000 jig, 1500 jig, 2000 jag, 2500 jig, 3000 ^ig, 3500 jig, 4000 jag, 
4500 jig or 5000 jag) pursuant to a boosting regimen over weeks to months 
depending upon the patient's response and condition by measuring specific T 
cell activity in the patient's blood. It must be kept in mind that the peptides 
and compositions of the present invention may generally be employed in 
serious disease states, that is, life-threatening or potentially life threatening 
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situations. In such cases, in view of the minimization of extraneous 
substances and the relative nontoxic nature of the peptides, it is possible and 
may be felt desirable by the treating physician to administer substantial 
excesses of these peptide compositions. 

The peptide compositions can also be used for the treatment of chronic 
infection and to stimulate the immune system to eliminate virus-infected cells 
in carriers. It is important to provide an amount of immuno-potentiating 
peptide in a formulation and mode of administration sufficient to effectively 
stimulate an appropriate response. Thus, for treatment of chronic infection, a 
representative dose is in the range of about 1.0 jig to about 5000 p,g, preferably 
about 5 jig to 1000 \ig {e.g., 5.0 fig, 7.5 \ig, 10 \xg, 12.5 ^ig, 15 \ig, 17.5 ^g, 20 
|ig, 25 fig, 30 jig, 35 fig, 40 \xg, 45 ng, 50 fig, 75 ^g, 100 jig, 250 \ig, 300 pg, 
350 \xg, 400 ^ig, 450 ^g, 500 ^ig, 550 fig, 600 ^ig, 650 jig, 700 ^g, 750 ng, 800 
|iig, 900 fig, 950 iig, or 1000 p.g,) for a 70 kg patient per dose. Immunizing 
doses followed by boosting doses at established intervals, e.g., from one to 
four weeks, may be required, possibly for a prolonged period of time to 
effectively immunize an individual. In the case of chronic infection, 
administration should continue until at least clinical symptoms or laboratory 
tests indicate that the viral infection has been eliminated or substantially 
abated and for a period thereafter. 

The pharmaceutical compositions for therapeutic treatment are 
intended for parenteral, topical, oral or local administration. Preferably, the 
pharmaceutical compositions are administered parenterally, e.g., 
intravenously, subcutaneously, intradermally, or intramuscularly. Thus, the 
invention provides compositions for parenteral administration which comprise 
a solution of the immunogenic peptides dissolved or suspended in an 
acceptable carrier, preferably an aqueous carrier. A variety of aqueous carriers 
may be used, e.g., water, buffered water, 0.8% saline, 0.3% glycine, 
hyaluronic acid and the like. These compositions may be sterilized by 
conventional, well known sterilization techniques, or may be sterile filtered. 
The resulting aqueous solutions may be packaged for use as is, or lyophilized, 
the lyophilized preparation being combined with a sterile solution prior to 
administration. The compositions may contain pharmaceutically acceptable 
auxiliary substances as required to approximate physiological conditions, such 
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as pH adjusting and buffering agents, tonicity adjusting agents, wetting agents 
and the like, for example, sodium acetate, sodium lactate, sodium chloride, 
potassium chloride, calcium chloride, sorbitan monolaurate, triethanolamine 
oleate, etc. 

A pharmaceutical composition of the invention may comprise one or 
more T cell stimulatory peptides of the invention. For example, a 
pharmaceutical composition may comprise 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30 or more T 
cell stimulatory peptides of the invention. Moreover, a pharmaceutical 
composition of the invention may comprise one or more T cell stimulatory 
peptides of the invention in combination with one or more other T cell 
stimulatory peptides. The concentration of each unique T cell stimulatory 
peptide of the invention in the pharmaceutical formulations can vary widely, 
e.g., from less than about 0.001%, about 0.002%, about 0.003%, about 
0.004%, about 0.005%, about 0.006%, 0.007%, 0.008%, 0.009%, about 
0.01%, about 0.02%, about 0.025%, about 0.03%, about 0.04%, about 0.05%, 
about 0.06%, about 0.07%, about 0.08%, about 0.09%, about 0.1%, about 
0.2%, about 0.3%, about 0.4%, about 0.5%, about 0.6%, about 0.7%, about 
0.8%, about 0.9%, about 1%, about 1.1%, about 1.2%, about 1.3%, about 
1.4%, about 1.5%, about 1.6%, about 1.7%, about 1.8%, about 1.9%, about 
2%, about 3%, about 4%, about 5%, about 6%, about 7%, about 8%, about 
9%, about 10%, about 20%, to about 50% or more by weight, and will be 
selected primarily by fluid volumes, viscosities, etc., in accordance with the 
particular mode of administration selected. In a preferred embodiment, the 
concentration of each unique T cell stimulatory peptide of the invention in the 
pharmaceutical formulations is about 0.001%, about 0.002%, about 0.003%, 
about 0.004%, about 0.005%, about 0.006%, 0.007%, 0.008%, 0.009%, about 
0.01%, about 0.02%, about 0.025%, about 0.03%, about 0.04%, about 0.05%, 
about 0.06%, about 0.07%, about 0.08%, about 0.09%, about 0.1%, about 
0.2%, about 0.3%, about 0.4%, about 0.5%, about 0.6%, about 0.7%, about 
0.8%, about 0.9%, about 1% by weight. In a more preferred embodiment, the 
concentration of each unique T cell stimulatory peptide of the invention in the 
pharmaceutical formulations is about 0.01%, about 0.02%, about 0.025%, 
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about 0.03%, about 0.04%, about 0.05%, about 0.06%, about 0.07%, about 
0.08%, about 0.09%, about 0.1% by weight. 

The peptides of the invention may also be administered via liposomes, 
which serve to target the peptides to a particular tissue, such as lymphoid 
tissue, or targeted selectively to infected cells, as well as increase the half-life 
of the peptide composition. Liposomes include emulsions, foams, micelles, 
insoluble monolayers, liquid crystals, phospholipid dispersions, lamellar layers 
and the like. In these preparations the peptide to be delivered is incorporated 
as part of a liposome, alone or in conjunction with a molecule which binds to, 
e.g., a receptor prevalent among lymphoid cells, such as monoclonal 
antibodies which bind to the CD45 antigen, or with other therapeutic or 
immunogenic compositions. Thus, liposomes either filled or decorated with a 
desired peptide of the invention can be directed to the site of lymphoid cells, 
where the liposomes then deliver the selected therapeutic/immunogenic 
peptide compositions. Liposomes for use in the invention are formed from 
standard vesicle-forming lipids, which generally include neutral and 
negatively charged phospholipids and a sterol, such as cholesterol. The 
selection of lipids is generally guided by consideration of, e.g., liposome size, 
acid lability and stability of the liposomes in the blood stream. A variety of 
methods are available for preparing liposomes, as described in, e.g., Szoka et 
ah, Ann. Rev. Biophys. Bioeng. 9:467 (1980), U.S. Patent Nos. 4,235,871, 
4,501,728, 4,837,028, and 5,019,369, each of which is incorporated herein by 
reference. 

For targeting to the immune cells, a ligand to be incorporated into the 
liposome can include, e.g., antibodies or fragments thereof specific for cell 
surface determinants of the desired immune system cells. A liposome 
suspension containing a peptide may be administered intravenously, locally, 
topically, etc. in a dose which varies according to, inter alia, the manner of 
administration, the peptide being delivered, and the stage of the disease being 
treated. 

For solid compositions, conventional nontoxic solid carriers may be 
used which include, for example, pharmaceutical grades of mannitol, lactose, 
starch, magnesium stearate, sodium saccharin, talcum, cellulose, glucose, 
sucrose, magnesium carbonate, and the like. For oral administration, a 

o 
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pharmaceutically acceptable nontoxic composition is formed by incorporating 
any of the normally employed excipients, such as those carriers previously 
listed, and generally 10-95% of active ingredient, that is, one or more peptides 
of the invention, and more preferably at a concentration of 25%-75%. 

For aerosol administration, the immunogenic peptides are preferably 
supplied in finely divided form along with a surfactant and propellant. 
Typical percentages of peptides are 0.01%-20% by weight, preferably 1%- 
10%. The surfactant must, of course, be nontoxic, and preferably soluble in 
the propellant. Representative of such agents are the esters or partial esters of 
fatty acids containing from 6 to 22 carbon atoms, such as caproic, octanoic, 
lauric, palmitic, stearic, linoleic, linolenic, olesteric and oleic acids with an 
aliphatic polyhydric alcohol or its cyclic anhydride. Mixed esters, such as 
mixed or natural glycerides may be employed. The surfactant may constitute 
0.1%-20% by weight of the composition, preferably 0!25-5%. The balance of 
the composition is ordinarily propellant. A carrier can also be included, as 
desired, as with, e.g., lecithin for intranasal delivery. 

In another aspect the present invention is directed to vaccines which 
contain as an active ingredient an immunogenically effective amount of an 
immunogenic peptide as described herein. The peptide(s) may be introduced 
into a host, including humans, linked to its own carrier or as a homopolymer 
or heteropolymer of active peptide units. Such a polymer has the advantage of 
increased immunological reaction and, where different peptides are used to 
make up the polymer, the additional ability to induce antibodies and/or CTLs 
that react with different antigenic determinants of the virus or tumor cells. 
Useful carriers are well known in the art, and include, e.g., thyroglobulin, 
albumins such as human serum albumin, tetanus toxoid, polyamino acids such 
as poly(lysine:glutamic acid), influenza, hepatitis B virus core protein, 
hepatitis B virus recombinant vaccine and the like. The vaccines can also 
contain a physiologically tolerable (acceptable) diluent such as water, 
phosphate buffered saline, or saline, and further typically include an adjuvant. 
Adjuvants such as incomplete Freund's adjuvant ("IFA"), aluminum 
phosphate, aluminum hydroxide, or alum are materials well known in the art. 
And, as mentioned above, CTL responses can be primed by conjugating 
peptides of the invention to lipids, such as P 3 CSS. Upon immunization with a 
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peptide composition as described herein, via injection, aerosol, oral, 
transdermal or other route, the immune system of the host responds to the 
vaccine by producing large amounts of CTLs specific for the desired antigen, 
and the host becomes at least partially immune to later infection, or resistant to 
developing chronic infection. 

Vaccine compositions containing the peptides of the invention are 
administered to a patient susceptible to or otherwise at risk of viral infection or 
cancer to elicit an immune response against the antigen and thus enhance the 
patient's own immune response capabilities. Such an amount is defined to be 
an "immunogenically effective dose." In this use, the precise amounts again 
depend on the patient's state of health and weight, the mode of administration, 
the nature of the formulation, etc., but generally range from about 1.0 jxg to 
about 5000 ^ig per 70 kilogram patient, more commonly from about 10 \ig to 
about 500 \ig per 70 kg of body weight (e.g., 10 jag, 15 p.g, 20 jag, 25 ng, 30 
Vg, 35 jxg, 40 jig, 45 tig, 50 jig, 60 jig, 70 fig, 80 jig, 90 \ig, 100 ng, 125 jag, 
150 iig, 175 jig, 200 jig, 225 jxg, 250 jxg, 275 jig, 300 jxg, 325 jig, 375 jxg, 400 
jig, 425 jig, 450 jig, 475 |iig or 500 jag per 70kg of body weight). 

For therapeutic or immunization purposes, nucleic acids encoding one 
or more of the peptides of the invention can also be administered to the 
patient. A number of methods are conveniently used to deliver the nucleic 
acids to the patient. For instance, the nucleic acid can be delivered directly, as 
"naked DNA". This approach is described, for instance, in Wolff et. al, 
Science 247: 1465-1468 (1990) as well as U.S. Patent Nos. 5,580,859 and 
5,589,466. The nucleic acids can also be administered using ballistic delivery 
as described, for instance, in U.S. Patent No. 5,204,253. Particles comprised 
solely of DNA can be administered. Alternatively, DNA can be adhered to 
particles, such as gold particles. The nucleic acids can also be delivered 
complexed to cationic compounds, such as cationic lipids. Lipid-mediated 
gene delivery methods are described, for instance, in WO 96/18372; WO 
93/24640; Mannino and Gould-Fogerite (1988) BioTechniques 6(7): 682-691; 
Rose U.S. Pat No. 5,279,833; WO 91/06309; and Feigner et al (1987) Proc. 
Natl Acad. Set USA 84: 7413-7414. The peptides of the invention can also be 
expressed by attenuated viral hosts, such as vaccinia or fowlpox. This 
approach involves the use of vaccinia virus as a vector to express nucleotide 
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sequences that encode the peptides of the invention. Upon introduction into 
an acutely or chronically infected host or into a noninfected host, the 
recombinant vaccinia virus expresses the immunogenic peptide, and thereby 
elicits a host CTL response. Vaccinia vectors and methods useful in 
immunization protocols are described in, e.g., U.S. Patent No. 4,722,848, 
incorporated herein by reference. Another suitable vector is BCG (Bacille 
Calmette Guerin). BCG vectors are described, e.g., in Stover, et al, (Nature 
351:456-460 (1991)). A wide variety of other vectors useful for therapeutic 
administration or immunization of the peptides of the invention, e.g., 
Salmonella typhi vectors and the like, will be apparent to those skilled in the 
art from the description herein. 

A preferred means of administering nucleic acids encoding the 
peptides of the invention uses minigene constructs encoding multiple epitopes 
of the invention. To create a DNA sequence encoding the selected CTL 
epitopes (minigene) for expression in human cells, the amino acid sequences 
of the epitopes are reverse translated. A human codon usage table is used to 
guide the codon choice for each amino acid. These epitope-encoding DNA 
sequences, including DNA sequence encoding a variety of spacers between 
none, some or all DNA sequence encoding peptides, are adjoined to create, a 
continuous polypeptide sequence. To optimize expression and/or 
immunogenicity, additional elements can be incorporated into the minigene 
design. Examples of amino acid sequence that could be reverse translated and 
included in the minigene sequence include: helper T lymphocyte epitopes, a 
leader (signal) sequence, and an endoplasmic reticulum retention signal. In 
addition, MHC presentation of CTL epitopes may be improved by including 
synthetic (e.g. poly-alanine) or naturally-occurring flanking sequences 
adjacent to the CTL epitopes. 

In some embodiments, a bicistronic expression vector, to allow 
production of the minigene-encoded epitopes and a second protein included to 
enhance or decrease immunogenicity can be used. Examples of proteins or 
polypeptides that could beneficially enhance the immune response if co- 
expressed include cytokines (e.g., IL2, IL12, GM-CSF), cytokine-inducing 
molecules (e.g., LeIF) or costimulatory molecules. Helper (HTL) epitopes 
could be joined to intracellular targeting signals and expressed separately from 
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the CTL epitopes. This would allow direction of the HTL epitopes to a cell 
compartment different than the CTL epitopes. If required, this could facilitate 
more efficient entry of HTL epitopes into the MHC class II pathway, thereby 
improving CTL induction. In contrast to CTL induction, specifically 
decreasing the immune response by co-expression of immunosuppressive 
molecules (e.g. , TGF-p) may be beneficial in certain diseases. 

The immunogenic peptides of this invention may also be used to make 
monoclonal antibodies. Such antibodies may be useful as potential diagnostic 
or therapeutic agents. 

The peptides are also useful as diagnostic reagents (e.g., tetramer 
reagents; Beckman Coulter, San Diego, CA). For example, a peptide of the 
invention may be used to determine the susceptibility of a particular individual 
to a treatment regimen which employs the peptide or related peptides, and thus 
may be helpful in modifying an existing treatment protocol or in determining a 
prognosis for an affected individual. In addition, the peptides may also be 
used to predict which individuals will be at substantial risk for developing 
chronic infection. 

The present invention relates to the determination of allele-specific 
peptide motifs for human and murine MHC allele subtypes. These motifs are 
then used to define T cell epitopes from any desired antigen, particularly those 
associated with human viral diseases, cancers or autoimmune diseases, for 
which the amino acid sequence of the potential antigen or autoantigen targets 
is known. The contents of all documents cited above are expressly 
incorporated herein by reference. 



Brief Description of Tables 11-29 

Table 11. Identified HLA-A1 allele-binding peptides. Peptides are 
identified by amino acid sequence, SBQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 
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Table 12. Binding affinity of HLA-Al binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., and binding affinity to 
the designated HLA-Al alleles (expressed as an ICso). 

Table 13. Identified HLA-A2 allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 14. Binding affinity of HLA-A2 binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., and binding affinity to 
the designated HLA-A2 alleles (expressed as an ICso). 

Table 15. Identified HLA-A3 allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 16. Binding affinity of HLA-A3 binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., and binding affinity to 
the designated HLA-A3 alleles (expressed as an ICso). 

Table 17. Identified HLA-A24 allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 18. Binding affinity of HLA-A24 binding peptides. 
Peptides are identified by amino acid sequence, SEQ ID NO., and binding 
affinity to the designated HLA-A24 alleles (expressed as an ICso). 
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Table 19. Identified HLA-B7 allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 20. Binding affinity of HLA-B7 binding peptides. Peptides 
are identified by amino acid sequence, SEQ ED NO., and binding affinity to 
the designated HLA-B7 alleles (expressed as an ICso). 

Table 21. Identified HLA-B44 allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 22. Binding affinity of HLA-B44 binding peptides. 
Peptides are identified by amino acid sequence, SEQ ID NO., and binding 
affinity to the designated HLA-B44 alleles (expressed as an ICso). 

Table 23. Identified HLA-DQ allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
analog is a peptide of the invention where the amino acid sequence of any 
nalairally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 24. Binding affinity of HLA-DQ binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., and binding affinity to 
the designated HLA-DQ alleles (expressed as an ICso). 

Table 25. Identified HLA-DR allele-binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., number of amino acids in 
peptide (AA), origin of peptide (organism), identity of originating protein, 
position of peptide within protein sequence, and analog status, wherein an 
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analog is a peptide of the invention where the amino acid sequence of any 
naturally-occurring peptide sequence has been modified by substitution of one 
or more amino acid residues. 

Table 26. Binding affinity of HLA-DR binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., and binding affinity to 
the designated HLA-DR alleles (expressed as an ICso). 

Table 27. Binding affinity of HLA-DR binding peptides. Peptides 
are identified by amino acid sequence, SEQ ID NO., and binding affinity to 
the designated HLA-DR alleles (expressed as an ICso). 

Table 28. Identified murine MHC class I allele-binding peptides. 
Peptides are identified by amino acid sequence, SEQ ID NO., number of 
amino acids in peptide (AA), origin of peptide (organism), identity of 
originating protein, position of peptide within protein sequence, and analog 
status, wherein an analog is a peptide of the invention where the amino acid 
sequence of any naturally-occurring peptide sequence has been modified by 
substitution of one or more amino acid residues. 

Table 29. Binding affinity of murine MHC class I-binding 
peptides. Peptides are identified by amino acid sequence, SEQ ID NO., and 
binding affinity to the designated murine MHC class I alleles (expressed as an 
ICso). 
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TABLE 11 



HLA-Al SUPERTYPE 
SEQ ID " 



Sequence 


NO. 


AA 


Organism 


Protein 


Position Analog 


AYGPGPGKF 




9 


Artificial sequence Consensus 




A 


AEIPYLAKY 




9 


Artificial sequence pool consensus 




A 


AADAAAAKY 




9 


Artificial sequence 




PolyA 


AYSSWMYSY 




9 


EBV 


EBNA3 


176 




LAEKTMKEY 




9 


FluA 


POL2 


16 




GTYDYWAGY 




9 


Gonorrhea 








LSVHSIQNDY 




10 


Gonorrhea 








DTGQCPELVY 




10 


Gonorrhea 








DLLDTASALY 




10 


HBV 


Core 


419 




WFHISCLTF 




9 


HBV 


NUC 


102 




LSLDVSAAFY 




10 


HBV 


pol 


426 




LSGPGPGAFY 




10 


HBV 


pol 


426 


A 


LSLGPGPGFY 




10 


HBV 


pol 


426 


A 


LSLDGPGPGY 




10 


HBV 


pol 


426 


A 


KTYGRKLHLY 




10 


HBV 


pol 


1098 




KTGPGPGHLY 




10 


HBV 


pol 


1098 


A 


KTYGPGPGLY 




10 


HBV 


pol 


1098 


A 


KTYGGPGPGY 




10 


HBV 


pol 


1098 


A 


KYTSFPWL 




8 


HBV 


pol 


745 




FAAPFTQCGY 




10 


HBV 


pol 


631 




SYQHFRKLLL 




10 


HBV 


POL 


4 




LYSHPIILGF 




10 


HBV 


POL 


492 




MSTTDLEAY 




9 


HBV 


X 


103 




MYVGGPGPGVF 




11 


HCV 


El 


275 


A 


VMGSSYGF 




8 


HCV 


NS5 


2639 




EVDGVRLHRY 




10 


HCV 


NS5 


2129 




RTEILDLWVY 




10 


HIV 


NEF 


182 


A 


RQDILDLWVY 




10 


HIV 


NEF 


182 


A 


RTDILDLWVY 




10 


HIV 


NEF 


182 


A 


YTDGPGIRY 




9 


HIV 


NEF 


207 


A 


ATELHPEYY 




9 


HIV 


NEF 


322 


A 


DLWVYHTQGYY 




11 


HIV 


NEF 


188 


A 


WVYHTQGYY 




9 


HIV 


NEF 


191 


A 


FFLKEKGGF 




9 


HIV 


NEF 


116 


A 


LYVYHTQGY 




9 


HIV 


NEF 


190 


A 


ITKILYQSNPY 




11 


HIV 


REV 


20 


A 


KTLYQSNPY 




9 


HIV 


REV 


22 


A 


PVDPNLEPY 




9 


HIV 


TAT 


3 


A 


STVKHHMY 




8 


HIV 


VIF 


23 


A 


LSKISEYRHY 




10 


HPV 


E6 


70 




ISEYRHYNY 




9 


HPV 


E6 


73 




RFHNIRGRW 




9 


HPV 


E6 


131 




RFLSKISEY 




9 


HPV 


E6 


68 




RFHNISGRW 




9 


HPV 


E6 


124 
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HLA-Al SUPERTYPE 






AA 


Organism 


Protein 


Position Analog 


11 


HPV 


E6 


Oft 

89 




11 


HPV 


E6 


Oft 

oy 


A 


11 


HPV 


E6 




A 

A 


11 


HPV 


E6 


Oft 

89 


A 


11 


HPV 


E6 


89 


A 


li 


HPV 


E6 


89 




11 


HPV 


E6 


89 




11 


HPV 


E6 


59 




10 


HPV 


E6 


30 


A 


10 


HPV 


E6 


77 


A 


10 


HPV 


E6 


25 


A 


10 


HPV 


E6 


72 


A 


10 


HPV 


E6 


14 




10 


HPV 


E6 


14 


A 


10 


HPV 


E6 


14 


A 


10 


HPV 


E6 


70 


A 


10 


HPV 


E6 


70 


A 


10 


HPV 


E6 


25 


A 


10 


HPV 


E6 


71 


A 


10 


HPV 


E6 


72 


A 


10 


HPV 


E6 


26 


A 


10 


HPV 


E6 


72 


A 


10 


HPV 


E6 


73 


A 


10 


HPV 


E6 


69 


A 


10 


HPV 


E6 


71 


A 


10 


HPV 


E6 


62 


A 


9 


HPV 


E6 


73 


A 


9 


HPV 


E6 


73 


A 


9 


HPV 


E6 


73 


A 


9 


HPV 


E6 


73 


A 


9 


HPV 


E6 


99 


A 


9 


HPV 


E6 


35 


A 


9 


HPV 


E6 


53 


A 


9 


HPV 


E6 


75 


A 


9 


HPV 


E6 


75 


A 


9 


HPV 


E6 


131 


A 


9 


HPV 


E6 


131 


A 


9 


HPV 


E6 


48 


A 


9 


HPV 


E6 


52 


A 


9 


HPV 


E6 


126 


A 


9 


HPV 


E6 


126 


A 


9 


HPV 


E6 


83 


A 


9 


HPV 


E6 


46 


A 


9 


HPV 


E6 


46 


A 


9 


HPV 


E6 


68 


A 


9 


HPV 


E6 


124 


A 



Sequence 
TLEKLTNTGLY 



SEQ ID 
NO. 



TLGPGPGTGLY 

TLEGPGPGGLY 

TLEKGPGPGLY 

TLEKLGPGPGY 

TLEKLTNTGLY 

TLEKITNTELY 

PYGVCIMCLRF 

1TDIILECVY 

YSDISEYRHY 

LTDIEITCVY 

YSDIRELRHY 

ELSSALEIPY 

ETSSALEIPY 

ELDSALEIPY 

YTKVSEFRWY 

YSDVSEFRWY 

LTDVSIACVY 

FTSRIRELRY 

YSDIRELRYY 

LTDLRLSCVY 

FTSKVRKYRY 

YSDVRKYRYY 

FYSKVSEFRF 

FYSRIRELRF 

PYAVCRVCLF 

ITEYRHYNY 

ISDYRHYNY 

ITEYRHYQY 

ISDYRHYQY 

LTDLLIRCY 

KTDQRSEVY 

AYRDLCIVY 

KYYSKISEY 

KFYSKISEF 

RYHNIRGRW 

RFHNIRGRF 

AYKDLFWY 

LFVVYRDSF 

RYHNIAGHY 

RFHNIAGHF 

VYGTTLEKF 

AYADLTVVY 

AFADLTVVF 

RYLSKISEY 

RYHNISGRW 
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HLA-A1 SUPERTYPE 



Sequence 


SEQID 
NO. 


AA 


Organism 


Protein 


Position 


Am 


AYKDLCIVY 




9 


HPV 


E6 


48 


A 


RYHSIAGQY 




9 


HPV 


E6 


126 


A 


RFHSIAGQF 




9 


HPV 


E6 


126 


A 


KYLFTDLRI 




9 


HPV 


E6 


44 


A ■ 


KFLFTDLRF 




9 


HPV 


E6 


44 


A 


LYTDLRIVY 




9 


HPV 


E6 


46 


A 


LFTDLRIVF 




9 


HPV 


E6 


46 


A 


RFLSKISEF 




9 


HPV 


E6 


68 


A 


EYRHYQYSF 




9 


HPV 


E6 


75 


A 


RYHNIMGRW 




9 


HPV 


E6 


124 


A 


RFHNIMGRF 




9 


HPV 


E6 


124 


A 


NFACTELKF 




9 


HPV 


E6 


47 


A 


PYAVCRVCF 




9 


HPV 


E6 


62 


A 


LYYSKVRKY 




9 


HPV 


E6 


71 


A 


VYADLRIVY 




9 


HPV 


E6 


46 


A 


VFADLRIVF 




9 


HPV 


E6 


46 


A 


NYSLYGDTF 




9 


HPV 


E6 


80 


A 


RFHNISGRF 




9 


HPV 


E6 


124 


A 


FTDLTIVY 




8 


HPV 


E6 


47 




FTDLRIVY 




8 


HPV 


E6 


47 




TLEKLTNTGLY 




il 


HPV 


E6 


89 




LTDIEITCVY 




10 


HPV 


E6 


25 


A 


LTDVSIACVY 




10 


HPV 


E6 


25 


A 


ITDIILECVY 




10 


HPV 


E6 


30 




KTDQRSEVY 




9 


HPV 


E6 


35 




FTDLTIVY 




8 


HPV 


E6 


47 




YSDIRELRYY 




10 


HPV 


E6 


72 


A 


YTKVSEFRWY 




10 


HPV 


E6 


70 


A 


FTSRIRELRY 




10 


HPV 


E6 


71 


A 


FTSKVRKYRY 




10 


HPV 


E6 


72 


A 


ISDYRHYNY 




9 


HPV 


E6 


73 


A 


1SEYRHYQY 




9 


HPV 


E6 


73 




ISDYRHYQY 




9 


HPV 


E6 


73 


A 


EYRHYCYSLY 




10 


HPV 


E6 


82 




EYRHYNYSLY 




10 


HPV 


E6 


75 




LTDLLIRCY 




9 


HPV 


E6 


99 




ETRHYCYSLY 




10 


HPV 


E6 


82 


A 


EYDHYCYSLY 




10 


HPV 


E6 


82 


A 


KTRYYDYSVY 




10 


HPV 


E6 


78 


A 


KYDYYDYSVY 




10 


HPV 


E6 


78 


A 


ETRHYNYSLY 




10 


HPV 


E6 


75 


A 


EYDHYNYSLY 




10 


HPV 


E6 


75 


A 


PTLKEYVLDLY 




11 


HPV 


E7 


6 




HTDTPTLHEY 




10 


HPV 


E7 


2 


A 


RTETPTLQDY 




10 


HPV 


E7 


2 


A 


ETDPVDLLCY 




10 


HPV 


E7 


20 


A 
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HLA-A1 SUPERTYPE 



SEQID 



Sequence 


NO. 


AA 


•Organism 


Protein 


Position 


Analog 


QTEQATSNYY 




10 


HPV 


E7 


46 


A 


ATDNYYIVTY 




10 


HPV 


E7 


50 


A 


LTEYVLDLY 




9 


HPV 


E7 


8 


A 


QTEQATSNY 




9 


HPV 


E7 


46 


A 


RQAKQHTCY 




9 


HPV 


E7 


51 




RTAKQHTCY 




9 


HPV 


E7 


51 


A 


HTDTPTLHEY 




10 


HPV 


E7 


2 


A 


RTETPTLQDY 




10 


HPV 


E7 


2 


A 


PTLKEYVLDLY 




11 


HPV 


E7 


6 




LTEYVLDLY 




9 


HPV 


E7 


8 




QAEQATSNY 




9 


HPV 


E7 


46 




ATSNYYIVTY 




10 


HPV 


E7 






ATDNYYIVTY 




10 


HPV 


E7 




A 


RVLPPNWKY 




9 


Human 


40s ribonrot S 1 ^ 






RLAHEVGWKY 




10 


Human 


60s ribo prot 


139 












LI 3 A 






AYKKQFSQY 




9 


Human 


60s ribo prot L5 


217 




AADNPPAQY 




9 


Human 


CEA 


261 


A 


Ivo KJr KJr \jrs YLY 




1 1 


Human 


CEA 


225 


A 


p QnptPnpn\/T v 

l\.Oi>VjJr KJr VJ V JL» Y 




i 1 


Human 


CEA 


225 


A 


R^r^rrPfjpm v 




I J 


Human 


CEA 


225 


A 


tvouo V ururU i 




1 1 


Human 


CEA 


225 


A 






9 


Human 


fructose 


355 












biphosphatealdolas 






RWGLLLALL 




9 


Human 


e 

Her2/neu 


8 




YTGPGPGVY 




9 


Human 


Jchain 


102 


A 


YTAGPGPGY 




9 


Human 


Jchain 


102 


A 


TQDLVQEKY 




9 


Human 


MAGE1 


240 




TQGPGPGKY 




9 


Human 


MAGE1 


240 


A 


Ton np op n v 




o 
y 


Human 


MAGE1 


240 


A 


C v urUrvjL I 




c\ 
y 


Human 


MAGE3 


161 


A 


P \/"R OP OP P.V 




9 


Human 


MAGE3 


161 


A 


TVCrPOPHT TP 




1 A 


Human 


MAGE3 


195 


A 


p r<3r,vnp vv 




9 


Human 


NADH 


53 












ubiqoxidoreductas 






IMVLSFLF 




8 


Pf 


e 

CSP 


427 




ALFQEYQCY 




9 


Pf 


CSP 


18 




LSEYYDXDIY 




10 


Pf 




347 




FQAAESNERY 




10 


Pf 




13 




ELEASISGKY 




10 


Pf 




81 




FVSSIFISFY 




10 


Pf 




255 




KVSDEIWNY 




9 


Pf 




182 




IMNHLMTLY 




9 


Pf 




38 




LIENELMNY 




9 


Pf 




149 




NVDQQNDMY 




9 


Pf 




182 




SSFFMNRFY 




9 


Pf 




309 




QAAESNERY 




9 


Pf 




14 





WO 2004/031211 



48 



PCT/US2003/031308 



HLA-A1 SUPERTYPE 



Sequence 


SEQID 
NO. 


AA 


Organism 


Protein 


Position 


Analog 


LEASISGKY 




9 


Pf 




82 




NLALLYGEY 




9 


Pf 




188 




SSPLFNNFY 




9 


Pf 




14 




QNADKNFLY 




9 


Pf 




145 




VSSIFISFY 




9 


Pf 




256 




SYKSSKRDKF 




10 


Pf 




225 




RYQDPQNYEL 




10 


Pf 




21 




DFFLKSKFNI 




10 


Pf 




3 




NYMKIMNHL 




9 


Pf 




34 




TYKKKNNHI 




9 


Pf 




264 




SFFMNRFYI 




9 


Pf 




310 




FYITTRYKY 




9 


Pf 




316 




KYINFINFI 




9 


Pf 




328 




TWKPTIFLL 




9 


Pf 




135 




KYNYFIHFF 

A^. i 1 T 1 1 11 11 X 




y 


pf 

ri 




216 




HFFTWGTMF 




9 


Pf 




222 




RMTSLKNEL 




9 


Pf 




61 








o 
y 


rr 




77 




GTOEXRNXY 




9 


Unknown 


Naturally 




A 


ETDXXXDRSEY 








processed 








11 


Unknown 


Naturally 




A 


FTDVNSXXRY 








processed 








10 


Unknown 


Naturally 




A 


VXDPYNXKY 








processed 








9 


Unknown 


Naturally 




A 


VADKVHXMY 








processed 








9 


Unknown 


Naturally 




A 


ETXXPDWSY 








processed 








9 


Unknown 


- Naturally 




A 


XTHNXVDXY 








processed 








9 


Unknown 


Naturally 




A 



processed 
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TABLE 12 

HLA-A1 SUPERTYPE 



SEQID 



Sequence 


NO. 


A*010l 


A*2902 


A*^0fi9 


AYGPGPGKF 






44854 

r to Jt 


1 9 


AEIPYLAKY 








1/1/1 


AADAAAAKY 




20 




AYSSWMYSY 








/l o 

4.y 


LAEKTMKEY 




174 
i / *t 




GTYDYWAGY 




141 






LSVHSIQNDY 




970 
z / y 






DTGQCPELVY 




190 
lzy 






DLLDTAS ALY 






HA 
/4 


J / 


WFHISCLTF 




85324 


0^ 




LSLDVSAAFY 




967 


1 9 
1Z 


7 1 

/.I 


LSGPGPGAFY 




9S 


IjOj 


o.o 


LSLGPGPGFY 




91 
z. i 


1 19 


O.Z 


LSLDGPGPGY 






974 
Z / £ + 


1 01 

iol 


KTYGRKLHLY 




171 


97 
z / 


1 c 
1.3 


KTGPGPGHLY 




90 


1 Q9 

1 J^Z 


1 *j 


KTYGPGPGLY 




S 7 


997 


U.yo 


KTYGGPGPGY 




289 


99R 
ZZo 


1 7 


KYTSFPWL 






79/11 1 
>*1 /Z41.3 


o40 


FAAPFTQCGY 






*tO 1 


13o4 


SYQHFRKLLL 






95 
zo 


J /DO 


LYSHPHLGF 




^166 


1 AO 

ivy 


i i i r 

1 1 lo 


MSTTDLEAY 






ZDOD 




MYVGGPGPGVF 








O OTA 

Zo /U 


VMGSSYGF 






i A 4 ; 


/i 1 o&n 


EVDGVRLHRY 






1 4040 


1 1 1 

i io 


RTEILDLWVY 




99 


1 UZU4 


1 1 ^ 

D ID 


RQDILDLWVY 




8995 

O »7 J 


1 1Q9B 




RTDILDLWVY 




85 


1 1494 


i^;n 


YTDGPGIRY 




11 


S69 

JOZ 


7Q1 1 


ATELHPEYY 




43 


6608 


1 71zl 


DLWVYHTQGYY 




5880 


8S9 

OJZ 


1 £ 
10 


WVYHTQGYY 




703 


91 ^ 

Zl J 


D.O 


FFLKEKGGF 






101 ^ 


1 Zl1 

141 


LYVYHTQGY 






216 


258 


ITKILYQSNPY 




>10060 


64908 


298 


KTLYQSNPY 




6912 


1703 


35 


PVDPNLEPY 




195 


13193 


7121 


STVKHHMY 




8132 


1760 


68 


LSKISEYRHY 




14306 


55190 


186 


ISEYRHYNY 




25 


1329 


32 


RFHNIRGRW 




52917 


18 


58 


RFLSKISEY 




>40322 


34623 


23 


RFHNISGRW 




48564 


174 


37 



50 

HLA-A1 SUPERTYPE 
SEQID 



Sequence 


NO. 


A*0101 


A*2902 


A*3002 


TLEKLTNTGLY 




23 


991 


92 


TLGPGPGTGLY 




350 


1320 


7.4 


TLEGPGPGGLY 




11 


2320 


40 


TLEKGPGPGLY 




13 


2036 


40 


TLEKLGPGPGY 




269 


4473 


1962 


TLEKLTNTGLY 




77 


5500 


154 


TLEKITNTELY 




17 


8402 


3897 


PYGVC1MCLRF 






69 


43722 


ITDIILECVY 




1.8 


7660 


505 


YSDISEYRHY 




3.8 


1350 

4. mj \J 


514 


LTDIEITCVY 




12 


540 


RO 


YSDIRELRHY 




14 


1137 

X X -J 1 


740 


ELSSALEIPY 




171 


6031 


4472 


ETSSALEIPY 




19 


12026 


7144 

/ x r r 


ELDSALEIPY 




38 


82189 




YTKVSEFRWY 




276 


3308 


420 


YSDVSEFRWY 




3.9 


1842 


1026 


LTDVSIACVY 




2.9 


764 


72 


FTSRIRELRY 




4.4 


77 


50 


YSDIRELRYY 




9.4 


733 


456 


LTDLRLSCVY 




45 


1783 


613 


FTSKVRKYRY 




64 


6677 


52 


YSDVRKYRYY 




19 


849 


794 


FYSKVSEFRF 






79 


18453 


FYSRIRELRF 






83 


12598 


PYAVCRVCLF 






407 


5226 


ITEYRHYNY ; 




114 


625 


418 


ISDYRHYNY 




16 


45 


455 


ITEYRHYQY 




90 


1030 


526 


ISDYRHYQY 




13 


37 


382 


LTDLLIRCY 




13 


6857 


5515 


KTDQRSEVY 




84 


200429 


MIA 

X X / *T 


AYRDLCrVY 






7117 


66 


KYYSKISEY 






702 


1.3 


KFYSKISEF 






73339 


306 


RYHNIRGRW 






122644 


15 


RFHNIRGRF 






346 


0.69 


AYKDLFVVY 






639 


1.3 


LFWYRDSF 






919 


18 


RYHNIAGHY 






138 


0.93 


RFHNIAGHF 






635 


1.4 


VYGTTLEKF 






75267 


220 


AYADLTVVY 






136 


9.3 


AFADLTVVF 






779 


137 


RYLSKISEY 






4247 


1.1 


RYHNISGRW 






104884 


13 



WO 2004/031211 
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HLA-A1 SUPERTYPE 



Sequence 



AYKDLCIVY 

RYHSIAGQY 

RFHSIAGQF 

KYLFTDLRI 

KFLFTDLRF 

LYTDLRIVY 

LFTDLRIVF 

RFLSKISEF 

EYRHYQYSF 

RYHNIMGRW 

RFHNIMGRF 

NFACTELKF 

PYAVCRVCF 

LYYSKVRKY 

VYADLRIVY 

VFADLRIVF 

NYSLYGDTF 

RFHNISGRF 

FTDLTIVY 

FTDLFJVY 

TLEKLTNTGLY 

LTDIEITCVY 

LTDVSIACVY 

ITDIILECVY 

KTDQRSEVY 

FTDLTIVY 

YSDIRELRYY 

YTKVSEFRWY 

FTSRIRELRY 

FTSKVRKYRY 

ISDYRHYNY 

ISEYRHYQY 

ISDYRHYQY 

EYRHYCYSLY 

EYRHYNYSLY 

LTDLLIRCY 

ETRHYCYSLY 

EYDHYCYSLY 

KTRYYDYSVY 

KYDYYDYSVY 

ETRHYNYSLY 

EYDHYNYSLY 

PTLKEYVLDLY 

HTDTPTLHEY 

RTETPTLQDY 

ETDPVDLLCY 



SEQID 
NO. 



A*0101 



16 

26 

174 

33 

57 

187 

41 

34 

20 

204 

25 

37 

28 

40 

28 

125 
111027 

64 

43 
110081 
2957 
186339 
445 
11251 
195 

20 

11 
6.4 





A W 3UU2 


5205 


29 


544 


1.4 


481 


1.2 


78575 


339 


44 


152 


4.8 


2.1 


164 


2649 


40103 


201 


13707 


430 


106990 


7.1 


174 


1.3 


46 


6826 


5602 


316 


1452 


28 


8.2 


8.3 


87 


24062 


20945 


64 


572 


2.8 


1275 


39043 


813 


8060 



198 
956 

755 
799 
87841 
5749 
5464 
777 
805 
1509 
1987 
4110 



3.7 
12 

10 

77 
0.71 

11 

29 

93 
408 

54 
239 
52640 
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HLA-A1 SUPERTYPE 

SEQID 



Sequence 


NO. 


A*0101 


A*2902 


A*3002 


QTEQATSNYY 




11 


9576 


500 


ATDNYYIVTY 




7.4 


1918 


65 


LTEYVLDLY 




6.0 


941 


81 


QTEQATSNY 




14 


119081 


3247 


RQAKQHTCY 




>135135 


155246 




RTAKQHTCY 




5647 


130343 




HTDTPTLHEY 




30 






RTETPTLQDY 




40 






PTLKEYVLDLY 




426 






LTEYVLDLY 




8.0 






QAEQATSNY 




132 






ATSNYYTVTY 




428 






ATDNYYIVTY 




19 






RVLPPNWKY 








3 0 


RLAHEVGWKY 










AYKKQFSQY 








5 3 


AADNPPAQY 




9.2 






RSGPGPGNVLY 




172 


11270 


6 3 


RSDGPGPGVLY 




12 


13162 


12 


RSDSGPGPGLY 




3.3 


11856 


4 ? 


RSDSVGPGPGY 




23 


31193 


33 


SLFVSNHAY 








i i 
i * i 


RWGLLLALL 






61253 


300 
->\j\j 


YTGPGPGVY 




2.7 


2015 


6 4 


YTAGPGPGY 




7 0 






TQDLVQEKY 




57 


33304 


3796 


TQGPGPGKY 




4192 


36746 


3 2 


TQDGPGPGY 




381 


37093 


541 


EVGPGPGLY 




50 


18183 


45 


EVDGPGPGY 




29 


25775 


5766 


IYGPGPGLIF 






58 


6845 


RISGVDRYY 








3 0 


DMVLSFLF 






111 


30000 


ALFQEYQCY 




>42016 


149 


1032 


LSEYYDXDIY 




11 


1647 


489 


FQAAESNERY 




8958 


1780 


372 


ELEASISGKY 




142 


21934 


463 


FVSSBFISFY 




118 


22 


84 


KVSDEIWNY 




435 


230 


1.9 


IMNHLMTLY 




150 


1.7 


1.8 


LIENELMNY 




412 


3936 


169 


NVDQQNDMY 




47 


22173 


79057 


SSFFMNRFY 




239 


36 


7.5 


QAAESNERY 




353 


24281 


3011 


LEASISGKY 




57792 


17824 


87 


NLALLYGEY 




275 


138 


102 
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PCT/US2003/031308 



HLA-A1 SUPERTYPE 



Sequence 

SSPLFNNFY 



SEQID 
NO. 



A*0101 


A*2902 


JrX. JUUa 


117 


389 


7^ 


3811 


24 




144 


1 Ron 






1 O^QA 


QQ 

oo 




fZ7 1 L i 


i on 




4771 A 


/IOl 




A*\AA1 


1 1 A 

110 






1 /CO 

loz 




o fin 


1022 




9.6 


7.5 




25475 


55 




21155 


306 




319 


2.7 




4.0 


220 




40270 


14 




19 


34 



QNADKNFLY 

VSSIFISFY 

SYKSSKRDKF 

RYQDPQNYEL 

DFFLKSKFNI 

NYMKIMNHL 

TYKKKNNHI 

SFFMNRFYI 

FYITTRYKY 

KYINFINFI 

TWKPTIFLL 

KYNYFIHFF 

HFFTWGTMF 

RMTSLKNEL 

YYNNFNNNY 

GTDEXRNXY 

ETDXXXDRSEY 

FTDVNSXXRY 

VXDPYNXKY 

VADKVHXMY 

ETXXPDWSY 

XTHNXVDXY 



0.67 
2.0 
0.20 
2.3 
2.4 
11 
1.4 
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TABLE 13 



PC17US2003/031308 



HLA-A2 SUPERTYPE 



.NA/1II An n a 


SEQ ID 

1NU. 


AA 


Organism 


FPFKYAAAV 




n 


Artificial sequence 


AMAKAAAAV 




O 

y 


Artificial sequence 


AMAKAAAAL 




O 


Artificial sequence 


AMAKAAAAT 




n 

y 


Artificial sequence 


AXAKAAAAL 




o 

y 


Artificial sequence 


FVYGGSKTSL 




1 A 
10 


EBNA 


ILGPGPGL 




o 

o 


Flu 


GILGFVFTL 




y 


Flu 


GLIYNRMGAV 




10 


Flu A 


VLMEWLKTRPI 




1 1 


Flu A 


FLPSDYFP9V 




10 


HBV 


FLGPGPGP9V 

u\ji vjx vjr o v 




1 0 


HBV 


FLPGPGPGSV 




1 A 

1 u 


HBV 


FLPSGPGPGV 




T A 
10 


HBV 


WLGPGPGFV 

IT J-jNJi VJ1 VJX V 




y 


HBV 


WLSGPGPGV 




y 


HBV 


GVLGWSPOV 




y 


HBV 


PVLPIFFCV 

* V X— >X XX X V—/ V 




y 


HBV 


VVOAGFFT V 




y 


HBV 


FLLAOFTSAF 




10 


HBV 


YLLTLWKAfrT 

A XjXp/ X J— r YV XV^VVJ I 




1 A 
10 


HBV 


YLGPGPGAOT 

x J— ' vj j. vJx vj/a.vjtx 




10 


HBV 


YLLGPGPGGT 

1-«1-/VJX VJX \J VJA 




1 0 


HBV 


YLLTGPGPGT 




1 A 

. 10 


HBV 


HVYSHPIIV 




y 


HBV 


FVLSLGIHV 

* V I. <UU\J IX X T 




y 


HBV 


YVDDVVLGV 




y 


HBV 


IVRGTSFVYV 

A T 1\\J X Ui V X Y 




1 A 

10 


HBV 


SLGPGPGIAV 

V/JL-#VJ1 VXX \Jl/\ v 




1 A 
10 


HIV 


SLLGPGPGAV 




1 A 

1 0 


HIV 


SLLNGPGPGV 




1 0 


UTT1 7 

til V 


KITPLCVTL 




A 

y 


JrilV 


KLTPLCVTM 




A 

y 


rrn; 

rll V 


KLTPLCVPL 




A 

y 


LTT17 

Hi V 


KLTPLCVSL 




o 

y 


HI V 


KLTPLCITL 




A 

y 


Hi V 


QLTPLCVTL 




o 

y 


utta/ 
rll V 


KLTPRCVTL 




Q 

y 


T-TT\/ 

rll V 


ELTPLCVTL 




9 


HIV 


QMTFLCVQM 




9 


HIV 


KMTFLCVQM 




9 


HIV 


KLTPLCVAL 




9 


HIV 


KLTPFCVTL 




9 


HIV 


SLYNTVATL 




9 


HIV 


VLAEAMSQT 




9 


HIV 


VLAEAMSQA 




9 


HIV 



Protein Position Analog 



Ml 

Ml 

Ml 

Ml 

Core 

core 

core 

core 

env 

env 

env 

env 

env 

Pol 

pol 

pol 

pol 

pol 

pol 

pol 

pol 

pol 

env 

env 

env 

Env 

Env 

Env 

Env 

Env 

Env 

Env 

Env 

Env 

Env 

Env 

Env 

GAG 

Gag 

Gag 



508 
59 
58 
129 
41 
18 
18 
18 
18 
335 
335 
62 
377 
177 
503 
147 
147 
147 
147 
1076 
562 
538 
773 
814 
814 
814 
134 
134 
134 
134 
134 
134 
134 
134 
134 
134 
134 
134 
77 
386 
386 



A 
PolyA 
PolyA 
PolyA 
PolyA 



A 
A 
A 
A 
A 
A 
A 
A 
A 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 
A 
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HLA-A2 SUPERTYPE 
SEQ ID "~~ 



Sequence 


NO. 


AA 


Organism 


Protein 


Position 


Analop 


VLAEAMSQI 




9 


HIV 


Gag 


386 


A 


ILAEAMSQV 




9 


HIV 


Gag 


386 


A 


VLAEAMSKV 




9 


HIV 


Gag 


386 


A 


VLAEAMSHA 




9 


HIV 


Gag 


386 


A 


ILAEAMSQA 




9 


HIV 


Gag 


386 


A 


VLAEAMSRA 




9 


HIV 


Gag 


386 


A 


VLAEAMATA 




9 


HIV 


Gag 


386 


A 


ILAEAMASA 




9 


HIV 


Gag 


386 


A 


MTHNPPIPV 




9 


HIV 


Gag 


271 


A 


MTNNPPVPV 




9 


HIV 


Gag 


271 


A 


MTSNPP1PV 




9 


HIV 


Gae 


271 


A 


MTSNPPVPV 




9 


HIV 


Gae 


271 


A 


MTSDPPIPV 




9 


HIV 


Gag 


271 


A 


MTGNPPIPV 




9 


HIV 


Gag 


271 


A 


MTGNPPVPV 




9 


HIV 


Gag 


271 


A 


MTGNPAIPV 




9 


HIV 


Gag 


271 


A 


MTGNPSIPV 




9 


HIV 


Gae 


271 


A 


MTANPPVPV 




9 


HIV 


Gag 


271 


A 


SLYNTVATL 




9 


hiv 


gag 


77 




QAHCNISRA 




9 


HIV 


gpl60 


332 




FLKEKGGV 




8 


HIV 


NEF 


117 


A 


GLGAVSRDL 




9 


HIV 


NEF 


45 


A 


GLITSSNTA 




9 


HIV 


NEF 


62 


A 


ALEEEEVGFPV 




11 


HIV 


NEF 


83 


A 


FLKEKGGLEGV 




11 


HIV 


NEF 


1 17 


A 


FLKEKGGLDGV 




11 


HIV 


NEF 


117 


A 


GLIYSKKRQEV 




11 


HIV 


NEF 


173 


A 


LLYSKKRQEI 




10 


HIV 


NEF 


174 


A 


LLYSKKRQEIL 




11 


HIV 


NEF 


174 


A 


RLDILDLWV 




9 


HIV 


NEF 


182 


A 


EILDLWVYHV 




10 


HIV 


NEF 


185 


A 


ILDLWVYHV 




9 


HIV 


NEF 


186 


A 


ILDLWVYNV 




9 


HIV 


NEF 


186 


A 


WLNYTPGPGT 




10 


HIV 


NEF 


204 


A 


WQNYTPGPGV 




10 


HIV 


NEF 


204 


A 


WLNYTPGPGI 




10 


HIV 


NEF 


204 


A 


YLPGPGIRYPL 




11 


HIV 


NEF 


207 


A 


YTPGPGIRYPV 




11 


HIV 


NEF 


207 


A 


LLFGWCFKL 




9 


HIV 


NEF 


221 


A 


LTFGWCFKV 




9 


HIV 


NEF 


221 


A 


LLFGWCFKLV 




10 


HIV 


NEF 


221 


A 


FGVRPQVPL 




9 


HIV 


nef 


84 


A 


FTVRPQVPL 




9 


HIV 


nef 


84 


A 


FSVRPQVPL 




9 


HIV 


nef 


84 


A 


YLKEPVHGV 




9 


HIV 


pol 


476 


A 


FLKEPVHGV 




9 


HIV 


pol 


476 




PVPLQLPPV 




9 


HIV 


REV 


74 


A 


LQLPPLERV 




9 


HIV 


REV 


77 


A 


LLLPPLERLTL 




11 


HIV 


REV 


77 


A 
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HLA-A2 SUPERTYPE 

SEQ ED 



Sequence 


NO. 


AA 


Organism 


Protein 


Position 


A 


T OT PPI PRT TV 




1 1 
i i 


Li TV 
111 V 


DRV 

rvCr V 


/ / 


A 






Q 
O 


T4TV 
til V 


Vlr 


9 


A 


K"T (~1<Z1 OVf 




Q 


14 1\/ 
Ml V 


VII* 

Vlr 


1 a a 

146 


A 


xv v uoLy I y 




Q 
O 


HTV 
m V 


Vlr 


t A K 

146 


A 


TT T-fHI PflAV 
1 LnULbyn V 




0 


rir V 


liO 


1 1 

1 1 


A 


tt nnT\/T m 

1 LA^lJl V JL-riL. 




y 


rlr V 


c7 


7 




tt ripnpr^T-jT 




y 


rlr V 


Jtl/ 


1 


A 






y 


rirV 


b7 


1 


A 


T"T OT?\//'" , D'\X//~ v V/ 

1 Lor V Lr WL V 




i a 


rlPV 


E7 


94 


A 


1 Lor V Or WtA 




1 rv 
10 


TIT1T t \ O 

HPV18 


E7 


93 




Kl LrlDL.Ov^A 




9 


TTT1T f*\ <■» 

HPV33 


E6 


10 




I LrlDLCQAL 




9 


HPV33 


E6 


11 




VT Of 1 A HT XI r 




9 


Human 


CEA 


605 


A 


Y L,rJr Or VIA 




9 


Human 


gplOO 


280 




T I H^T A TT O T 

L.L4JO 1 A 1 L.KJL 




1 A 

10 


Human 


gplOO 


457 




KV YULoAi 4 V 




9 


Human 


Her2/neu 


369 


A 


TTC A\/\/ A IT 

lloA V V AIL, 




9 


Human 


Her2/neu 


654 


A 


TT QA Wf»TT 
lLoAY V OIL, 




Q 

9 


Human 


Her2/neu 


654 


A 


ttc a wnpT 
lloA V VOrL* 




9 


Human 


Her2/neu 


654 


A 


TTC A\/'\//^T\/ 

lloA V VOl V 




9 


Human 


Her2/neu 


654 


A 


VTC A \/\//~!TT 

xvioAV VOIL, 




9 


Human 


Her2/neu 


369 


A 


"iy-rr? a \/\/r2TT 

xvlr AV VOIJ-f 




9 


Human 


Her2/neu 


369 


A 


A C\/ A TT 

Kir Ao VAIL, 




9 


Human 


Her2/neu 


369 


A 


r?T vocecdu 
JbJLVotlroKV 




9 


Human 


Her2/neu 


971 


A 


\/T \/"TJ"DrYVA7"V/\/ 

V JL V rtr WW 




a 

9 


Human 


Kallikrein2 


53 


A 


\/T VT-JPrWXA/T TV/ 
VLVJctrV^W VL.1 V 




11 


Human 


Kalukrein2 


53 


A 








Human 


Try „ 1 1 ' 1 * „ *S 

Kalhkrein2 


120 


A 


r JL V L/1N (jr V JLC^Cj V 






Human 


Kallikrein2 


216 


A 


\/t \/T-n>f~>\xrv/T tv/ 
VL»YJrir\)W VJLi V 






Human 


Kallikrein2 


53 


A 


rLVOrNO VL.L20V 




11 


Human 


Kalhkrein2 


216 


A 


LiJL vjrJr Or OL,Ml} V 




11 


Human 


MAGE3 


159 


A 


v«JJ_, V Or Or OMJb V 




11 


Human 


MAGE3 


159 


A 


v^Lr V r Or ur Oli V 




11 


Human 


MAGE3 


159 


A 


L^Lf V r OOrOr O V 






Human 


MAGE3 


159 


A 


a t cnniT TV/ 
AJUOIOIL. 1 V 




9 


Human 


MARTI 


27 


A 


a A/inimi t\/ 

AIVIOIOIL 1 V 




9 


Human 


MARTI 


27 


A 


t t wnPTPv 

L»L, W v^rir V 




o 
0 


Human 


PAP 


136 




L/j-rVjrr vjro v 




o 
0 


Human 


PAP 


136 


A 


VT AT^FT KRVTT 




1 1 


Human 


FAr 


30 




VT nPOPfrFVTT 
V LUrUr Ur V 1L 




1 i 
1 1 


Human 


DAD 

FAr 


1 A 

30 


A 


YL/AururuV 1 JL 




1 1 


Human 


PAP 


•5 A 

30 


A 


V LAKur Or O 1 L. 




1 1 


Human 


PAP 


30 


A 


VLAKEGPGPGL 




11 


Human 


PAP 


30 


A 


TLMSAMTNV 




9 


Human 


PAP 


112 


A 


ILYSAHDTTV 




10 


Human 


PAP 


384 


A 


IVYSAHDTTV 




10 


Human 


PAP 


284 


A 


VTAKELKFV 




9 


Human 


PAP 


30 


A 


ITYSAHDTTV 




10 


Human 


PAP 


284 


A 


SLSLGFLFV 




9 


Human 


PAP 
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HLA-A2 SUPERTYPE 



Sequence 

SLSLGFLFLV 



SEQ ID 
NO. 



AA 
10 
10 
10 
10 
10 
10 
10 
9 
8 

10 

10 

10 

10 

10 

10 

10 

10 

9 

9 

9 

9 

9 

9 

9 

9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 

9 
9 
9 
9 



Organism 



Protein Position Analog 



LLALFPPEGV 

LVALFPPEGV 

ALFPPEGVSV 

GLHGQDLFGV 

LLPPYASCHV 

LLWQPIPVHV 

MLLRLSEPV 

ALGTTCYV 

VLRLFVCFLI 

FLIFHFFLFL 

LIFHFFLFLL 

FLFLLYILFL 

RLPVICSFLV 

VICSFLVFLV 

FLVFLVFSNV 

MMIMIKFMGV 

FLLYILFLV 

VICSFLVFL 

ATYGIIVPV 

KIYKIIIWI 

YMIKKLLKI 

LMTLYQIQV 

FMGVTYIMI 

FMNRFYITT 

YQDPQNYEL 

KTWKPTIFL 

LLNESNIFL 

FIHFFTWGT 

VLFLQMMNV 

NQMIFVSSI 

MIFVSSIFI 

SIFISFYLI 

RLFEESLGI 

ALWGFFPVL 

SVYDFFVWL 
FAPGFFPYL 
QLFEDKYAL 
MLLSVPLLL 



Human 

Human 

Human 

Human 

Human 

Human 

Human 

Human 

Human 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Pf 

Unknown 



PAP 
PAP 
PAP 
PAP 
PAP 
PAP 
PAP 
PSA 
PSA 



A2 

alloepitope 
TRP2 



118 
143 

2 

9 
10 
15 
32 
35 
39 
62 
17 
35 
159 
9 

23 

42 

68 
312 

22 
134 
142 
220 
180 
251 
253 
258 
293 

180 



A 
A 
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TABLE 14 



PCT/US2003/031308 



HLA-A2 SUPERTYPE 



SEQ 
ID 



Sequence NO. 


A*0201 


A*0202 


A*0203 


A*0206 


A*6802 


FPFKYAAAV 










92 


AMAKAAAAV 


181 


196 


6.7 


1485 


177 


AMAKAAAAL 


413 


123 


3.7 


18500 


320 


AMAKAAAAT 


15143 


12413 


84 


37000 


>26666.67 


AXAKAAAAL 


>50000 


469 


3300 


37000 


>1 1428.57 


FVYGGSKTSL 


296 










ILGPGPGL 


672 


45 


530 


1262 


56099 


GILGFVFTL 


1.0 


10 


236 


2.1 


1395 


GLIYNRMGAV 


317 










VLMEWLKTRPI 


464 










FLPSDYFPSV 


8.5 


3.3 


3.2 


2.2 


276 


FLGPGPGPSV 


17 


0.80 


2.5 


55 . 


286 


FLPGPGPGSV 


98 


18 


4.0 


665 


332 


FLPSGPGPGV 


21 


1.2 


3.4 


64 


40 


WLGPGPGFV 


171 


4.1 


2.2 


530 


293 


WLSGPGPGV 


220 


2.5 


12 


885 


24 


GVLGWSPQV 


22 


157 


389 


28 


9428 


PVLPIFFCV 


8.7 


3136 


14286 


22 


1814 


WQAGFFLV 


440 


79 


2503 


81 


617 


FLLAQFTSAI 


65 


1.9 


4.8 


148 


533 


YLLTLWKAGI 


20 


19 


20 


40 


1388 


YLGPGPGAGI 


161 


1.0 


4.2 


548 


315 


YLLGPGPGGI 


180 


12 


3.3 


89 


2064 


YLLTGPGPGI 


42 


15 


59 


60 


5678 


HVYSHPIIV 


150 


1923 


14 


1199 


123 


FVLSLGIHV 


45 


399 


2817 


131 


112 


YVDDWLGV 


18 


14 


70 


16 


354 


IVRGTSFVYV 


50000 


5301 


69 


5398 


1217 


SLGPGPGIAV 


1131 


5.3 


11 


917 


281 


SLLGPGPGAV 


95 


17 


2.6 


642 


795 


SLLNGPGPGV 


65 


3.8 


14 


63 


45 


KITPLCVTL 


461 


36 


528 


59 


883 


KLTPLCVTM 


340 


3.6 


143 


197 


6288 


KLTPLCVPL 


15 


0.25 


297 


135 


67 


KLTPLCVSL 


67 


2.4 


240 


16 


5947 


KLTPLCITL 


1.7 


0.27 


23 


1.7 


9155 


QLTPLCVTL 


64 


1.5 


57 


368 


933 


KLTPRCVTL 


597 


150 


20 


1554 


>63492.06 


ELTPLCVTL 


7190 


38 


231 


1919 


32 


QMTFLCVQM 


3153 


40 


1127 


232 


1297 


KMTFLCVQM 


1793 


22 


525 


100 


8744 


KLTPLCVAL 


209 


2.3 


54 


11 


13009 


KLTPFCVTL 


87 


0.37 


28 


78 


11814 


SLYNTVATL 


290 


6573 


68 


37000 


20000 


VLAEAMSQT 


290 


2.2 


0.65 


236 


447 



WO 2004/031211 



59 



PCT/US2003/031308 



HLA-A2 SUPERTYPE 



SEQ 
ID 



Sequence 


NO. A*0201 


A*0202 


A*0203 


A*0206 


A*6802 


VLAEAMSQA 


24 


1.1 


0.30 


9.6 


271 


VLAEAMSQI 


71 


0.15 


0.87 


70 


207 


ILAEAMSQV 


38 


1.1 


1.1 


101 


34 


VLAEAMSKV 


230 


1.8 


1.4 


93 


329 


VLAEAMSHA 


149 


1.7 


1.2 


121 


431 


ILAEAMSQA 


29 


1.0 


1.1 


8.6 


253 


VLAEAMSRA 


127 


0.88 


1.0 


20 


229 


VLAEAMATA 


6.7 


1.4 


0.73 


8.6 


33 


ILAEAMASA 


22 


0.72 


0.82 


6.8 


343 


MTHNPPIPV 


167 


119 


1.4 


158 


1.4 


MTNNPPVPV 


86 


18 


0.42 


287 


309 


MTSNPPEPV 


53 


16 


0.39 


250 


3.8 


MTSNPPVPV 


22 


29 


0.80 


81 


1.1 


MTSDPPIPV 


107 


13 


0.45 


587 


2.5 


MTGNPPBPV 


125 


11 


0.74 


79 


7.8 


MTGNPPVPV 


2021 


158 


23 


35 


0.84 


MTGNPAIPV 


1200 


24 


10 


213 


0.48 


MTGNPSIPV 


16 


1.1 


0.43 


257 


0.57 


MTANPPVPV 


20 


5.0 


0.62 


134 


4.0 


SLYNTVATL 


367 


79 


19 


15072 


247113 


QAHCNISRA 


338 










FLKEKGGV 


13327 


653 


267 


>14341.09 


>1 9464.72 


GLGAVSRDL 


18679 


436 


1733 


>10393.26 


>1 6666.67 


GLITSSNTA 


5800 


102 


64 


/ OUJ 


>14^1 1 97 


ALEEEEVGFPV 


2420 


487 


1 S744 


9Q8R 


lj /yj.i 


FLKEKGGLEGV 


322 


3.5 


u.o 


/ 


1 9^9 


FLKEKGGLDGV 


332 


3 7 


1 1 

1 1 


^907 


JOU/ 


GLIYSKKRQEV 


8971 


57 


152 


>8S64 81 


>149£fi 9S 


LLYSKKRQEI 


80687 


382 


152 


>9438.78 


>1 Stf 8fi 97 


LLYSKKJR.QEIL 


>38 167.9 
4 


282 


1569 


>8^64 81 


>149fi0 9S 


RLDILDLWV 


43 


615 


1639 


2635 


>17777.78 


EILDLWVYHV 


496 


569 


1865 


2229 


163 


ILDLWVYHV 


17 


30 


156 


145 


7414 


ILDLWVYNV 


40 


30 


201 


135 


5814 


WLNYTPGPGT 


547 


124 


231 


>3 1623.93 


11808 


WQNYTPGPGV 


1175 


114 


230 


223 


11993 


WLNYTPGPGI 


135 


4.6 


46 . 


>3 1623.93 


1196 


YLPGPGIRYPL 


1026 


20 


1583 


3497 


782 


YTPGPGIRYPV 


7764 


1985 


11126 


1112 


9.2 


LLFGWCFKL 


18 


4.1 


198 


340 


1084 


LTFGWCFKV 


15 


33 


1168 


187 


9.7 


LLFGWCFKLV 


658 


84 


114 


1669 


3276 


FGVRPQVPL 










321 


FTVRPQVPL 










13 


FSVRPQVPL 










52 


YLKEPVHGV 


54 


0.65 


1.9 


212 


63 


FLKEPVHGV 


44 


0.28 


1.9 


140 


135 



WO 2004/031211 
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PCTYUS2003/031308 



HLA-A2 SUPERTYPE 



SEQ 
ID 



Sequence NO. 


A*0201 


A*0202 


A*0203 


A*0206 


A*6802 


PVPLQLPPV 


10047 


>7337.88! 


12595 


81 


>15625 


LQLPPLERV 


7951 


7705 


13517 


203 


1786 


LLLPPLERLTL 


34 


2607 


9010 


45 


>12779.55 


LQLPPLERLTV 


159 


4545 


6270 


52 


>61068 7 


ILWQVDRM 


1745 


67 


2998 


11332 


> 19464 72 


KLGSLQYL 


1862 


14 


298 


9010 


>19464 72 


KVGSLQYV 


1650 


441 


703 


1904 


17480 


TLHDLCQAV 


331 


17 


15 


10585 


2809 


TLQDIVLHL 


22 


4.4 


46 


781 


5088 


TLGPGPGHL 


14974 


35 


66 


12144 


27910 


TLQGPGPGL 


6248 


62 


951 


9121 


3809 


TLSFVCPWCV 


786 


123 


370 


4357 


388 


TLSFVCPWCA 


1611 


221 


521 


27321 


13228 


RTLHDLCQA 


8121 


34 


678 


96 


61604 


TLHDLCQAL 


1404 


2.7 


40 


2182 


70390 


YLSGADLNL 


36 


4.9 


9.2 


1605 


51227 


YLEPGPVTA 


466 


10 


27 


20720 


>470588.2 


T T T\f~* r V ATT T> T 


180 


1.9 


201 


841 


4 

>42 1052.6 


KVYGLSAFV 


33 


1.8 


1 1 


69 


3 
1 10 


IISAWAIL 


1127 


8.0 


45 


1440 




ILSAVVGIL 


1464 


1.9 


21 


2539 


11854 


IISAWGFL 


747 


1.0 


4.8 


234 


77 


JlbAV VCjIV 


712 


15 


20 


958 


390 


~T7~ TO A AA/^PTT 

KIoAV VUrlJL 


6238 


42 


60 


1752 


4952 


KJFAWGIL 


3957 


38 


34 


1539 


6659 


KIFASVAIL 


1062 


16 


21 


1068 


363 


ELVSEFSRV 


8178 


969 


53 


197 


23 


VLVHPQWW 


464 


65 


1988 


3224 


14606 


VLVHPQWVLT 
V 


11 


1.7 


3.0 


13 


3288 




69 


66 


32 


118 


2078 


Jt\L V CNCj VLQG V 


91 


424 


36 


212 


3532 


*\/T "\/TJTD/"\'lXr\/T TP 

V JL V JnLr W V L 1 
V 

PLVCNGVLQGV 


11 


1.5 


16 


31 


8889 


26 


126 


19 


264 


4211 


QLGPGPGLMEV 


194 


9.4 


29 


481 


648 


QLVGPGPGMEV 


865 


17 


19 


919 


223 


QLVFGPGPGEV 


2944 


106 


50 


4067 


447 


QLVFGGPGPGV 


2153 


96 


242 


3207 


1318 


ALGIGILTV 


11 










AMGIGILTV 


15 










LLWQPEPV 


137 


2445 


9.9 


4251 


32939 


LLGPGPGV 


25 


49 


123 


93 


5620 


VLAKELKFVTL 


1298 


23 


194 


5170 


15664 


VLGPGPGFVTL 


1528 


13 


63 


4766 


42136 


VLAGPGPGVTL 


1118 


2.4 


94 


7200 


2645 


VLAKGPGPGTL 


11256 


26 


344 


11450 


>170212.7 



WO 2004/031211 



61 



PCI7US2003/031308 



HLA-A2 SUPERTYPE 

SEQ 

m 



Sequence NO. 


A*0201 


A*0202 


A*0203 


A*0206 


A*6802 


VLAKEGPGPGL 


1890 


6.9 


37 


59024 


7 

50993 


TLMSAMTNV 


636 


14 


35 


2188 


484 


ILYSAHDTTV 


397 


1.1 


13 


1480 


6285 


IVYSAHDTTV 


7643 


91 


627 


356 


737 


VTAKELKFV 


7143 


2688 


40 


137 


26667 


ITYSAHDTTV 


4167 


115 


238 


154 


82 


SLSLGFLFV 


77 


25 


21 


93 


26667 


SLSLGFLFLV 


1.9 


3.9 


17 


42 


348 


LLALFPPEGV 


5.0 


0.73 


1.6 


148 


163 


LVALFPPEGV 


156 


17 


4.8 


463 


28 


ALFPPEGVSV 


15 


1.1 


18 


119 


4444 


GLHGQDLFGV 


12 


2.3 


3.1 


18 


>80000 


LLPPYASCHV 


88 


15 


16 


97 


5333 


LLWQPIPVHV 


25 


1.8 


18 


285 


62 


MLLRLSEPV 


47 


29 


48 


689 


433 


ALGTTCYV 


93 


6.7 


12 


292 


28284 


VLRLFVCFLI 


2744 


2112 


299 


68226 


45639 


FLIFHFFLFL 


161 


174 


2087 


288 


475 


LIFHFFLFLL 


200 


1468 


3167 


1562 


460 


FLFLLYILFL 


2834 


172 


2012 


2113 


8248 


RLPVICSFLV 


12 


2.5 


33 


19 


9176 


VICSFLVFLV 


167 


415 


2916 


197 


1949 


FLVFLVFSNV 


269 


212 


35 


232 


5393 


MMIMIKFMGV 


123 


19 


25 


109 


39 


FLLYILFLV 


346 


279 


3091 


1801 


6981 


VICSFLVFL 


184 


19 


2331 


236 


4800 

*TO \J\J 


ATYGIIVPV 


3.2 


2.0 


2.8 


5.0 


21 


KIYKinWI 


157 


1179 


638 


101 


2198 


YMIKKLLKI 


105 


4.6 


4.7 


93 


63127 


LMTLYQIQV 


14 


1.6 


20 


615 


1276 


FMGVIYIMI 


13 


2.1 


26 


98 


14501 


FMNRFYITT 


101 


18 


13 


996 


6543 


YQDPQNYEL 


79 


18 


441 


52 


166775 


KTWKPTIFL 


135 


1242 


7487 


76 


3617 


LLNESNIFL 


43 


2.5 


24 


143 


4484 


FIHFFTWGT 


80 


4.7 


64 


60 


383 


VLFLQMMNV 


31 


1.8 


2.7 


9.5 


323 


NQMIFVSSI 


250 


21 


3.6 


14 


198 


MIFVSSIFI 


85 


18 


83 


114 


5.2 


SIFISFYLI 


289 


35 


1416 


43 


18 


RLFEESLGI 


26 


1.9 


5.5 


68 


418 


ALWGFFPVL 


3.6 


0.74 


3.7 


15 


1503 


SVYDFFVWL 


36 


169 


226 


10 


0.86 


FAPGFFPYL 


48 


0.85 


44 


2.3 


7.6 


QLFEDKYAL 


646 


1.8 


380 


2009 


2982 


MLLSVPLLL 


9.0 


79 


41 


8.4 


24607 



WO 2004/031211 
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TABLE 15 



PCT7US2003/031308 



HLA-A3 SUPERTYPE 

SEQID 



Sequence NO. 


AA 


Organism 


Protein 


Position Anal 


1 -r T I k k k k T/ 

ALNAAAAAK 


9 


Arancial 
sequence 






Po1v 

x oiy 


AT AAGAAATt 


9 


Artificial 






Poly 






sequence 






Poly 


ALQAAAAAK 


9 


Artificial 










sequence 




141 




STGPGPGVVRR 


11 


HBV 


core 


A 


STLGPGPGVRR 


11 


HBV 


core 


141 


A 


STLPGPGPGRR 


11 


HBV 


core 


141 


A 


STLPEGPGPGR 


11 


HBV 


core 


141 


A 


QAGFFLLTR 


9 


HBV 


ENV 


179 




RVHFASPLH 


9 


HBV 


POL 


818 




AAYAAQGYK 


9 


HCV 


II 


1247 




KSKFGYGAK 


9 


HCV 


II 


2551 




P AAYAAQGYK 


10 


HCV 


II 


1246 




RMYVGGVEH 


9 


HCV 


IV 


635 




SQLSAPSLK 


9 


HCV 


IV 


2209 




TSCGNTLTCY 


10 


HCV 


NS5 


2740 




VTGPGPGPVWK 


11 


HIV 


env 


48 


A 


VTVGPGPGVWK 


11 


HIV 


env 


48 


A 


VTVY GPGPGWK 


11 


HIV 


env 


48 


A 


VTVYYGPGPGK 


11 


HIV 


env 


48 


A 


PVRPQVPLR 


9 


HIV 


NEF 


95 




HGAITSSNTK 


10 


HIV 


NEF 


61 


A 


AVDLSFFLK 


9 


HIV 


NEF 


111 


A 


DVSHFLKEK 


9 


HIV 


NEF 


113 


A 


GVLDGLIYSK 


10 


HIV 


NEF 


124 


A 


GVDGLIYSK 


9 


HIV 


NEF 


125 


A 


EILDLWVYK 


9 


HIV 


NEF 


185 


A 


ILDLWVYK 


8 


HIV 


NEF 


186 


A 


RVPLTFGWCFK 


11 


HIV 


NEF 


216 


A 


QYYTPGPGTR 


10 


HIV 


NEF 


205 


A 


AVGPGPGLK 


9 


HIV 


nef 


84 


A 


AVDGPGPGK 


9 


HIV 


nef 


84 


A 


QMGPGPGNFK 


10 


HIV 


pol 


1432 


A 


QMAGPGPGFK 


10 


HIV 


pol 


1432 


A 


QMAVGPGPGK 


10 


HIV 


pol 


1432 


A 


TVGPGPGPEK 


10 


HIV 


pol 


935 


A 


TVQGPGPGEK 


10 


HIV 


pol 


935 


A 


TVQPGPGPGK 


10 


HIV 


pol 


935 


A 


VAIKIGGQLK 


10 


HIV 


Pol 


98 


A 


VTVKIGGQLK 


10 


HIV 


Pol 


98 


A 


VTIKVGGQLK 


10 


HIV 


Pol 


98 


A 


VTIRIGGQLK 


10 


HIV 


Pol 


98 


A 


VTVRIGGQLK 


10 


HIV 


Pol 


98 


A 


VTVKVGGQLK 


10 


HIV 


Pol 


98 


A 


VTIRVGGQLK 


10 


HIV 


Pol 


98 


A 



WO 2004/031211 



63 



PCT/US2003/031308 



HLA-A3 SUPERTYPE 



SEQID 



Sequence 


NO A A 


Organism Protein 


Position A 


VTVRVGGQLK 


10 


TT"r\ T 

rilV 


Pol 


98 


A 


VTVKIGGQLR 


10 


HIV 


Pol 


98 


A 


VTERIGGQLR 


10 

Ivy 


HIV 


Pol 


98 


A 


VTIKLGGQIR 


10 


HIV 


Pol 


98 


A 


VSIKVGGOIK 


10 


T_TT"\ T 

HIV 


Pol 


98 


A 


VSIRVGGQIK 


10 


HIV 


Pol 


98 


A 


VTVKIEGQLK 


in 


HIV 


Pol 


98 


A 


VTIKTEGOLK 


in 

IU 


HIV 


Pol 


98 


A 


VTVKIEGOLR 


IU 


HIV 


Pol 


98 


A 


VSIRVGGOTK 

▼ kj *i.v T vJ vj vj* • JEW 


1 u 


HIV 


Pol 


98 


A 


VSIRVGGOTR 

▼ UXXX. T VJ VJ VJ J. XV 


IU 


HIV 


Pol 


98 


A 


VTVRIGGMOK 


IU 


HIV 


Pol 


98 


A 


ITVKIGKEVR 


IU 


HIV 


Pol 


98 


A 


GTROARRNK 


o 


HIV 


REV 


36 


A 


GTROARRNRK 


in 

IU 


HIV 


REV 


36 


A 


GTROARRNRRK 

VJ A Vvll AVA VX A ^Xu\i 


1 1 
1 1 


HIV 


REV 


36 


A 


GTROTRKNK 


Q 

y 


HIV 


REV 


37 


A 


GTRQTRKNRK 


IU 


HIV 


REV 


37 


A 


GTROTRKNRRK 

vp A A VJL VI ^AVAVAV 


1 1 
i i 


HIV 


REV 


37 


A 


RVRRRRWRAR 

AV T 4.\lM\l\ IT A VX LlV 


1 n 

IU 


HIV 


REV 


43 


A 


KVRRRRWRAR 


1 n 

IU 


HIV 


REV 


43 


A 


LTISYGRK 


Q 
0 


HIV 


TAT 


46 


A 


KTLGISYGR 


o 

y 


HIV 


TAT 


44 


A 


LTISYGRKK 


o 

y 


HIV 


TAT 


46 


A 


GTSYGRKKR 


o 

y 


HTV 


TAT 


47 


A 


GTGISYGRK 

A VJJLU A VJlVLv 


o 

y 


HIV 


TAT 


45 


A 


KTLGISYGRK 


1 n 
IU 


HIV 


TAT 


44 


A 


LTISYGRKKR 


i n 

1U 


HIV 


TAT 


46 


A 


KTLGISYGROC 

-*-V A A/VJXL/ A \J lVi\. IX 


1 1 

1 1 


HIV 


TAT 


44 


A 


TVCNNCYCK 

A ~ VX 1 X 1 V-/ A V./J.K 


Q 

y 


HIV 


TAT 


23 


A 


LVISYGRKKRR 


1 1 
i i 


HTV 


TAT 


46 


A 


ISYGRKKRRQK 


1 1 
1 1 


TTTT r 

HIV 


TAT 


48 


A 


ETGPSGQPCK 


in 


HIV 


TAT 


101 


A 


KVGPGGYPRR 

~ ~ w A VJ V* A A A VA V 


1 n 

IU 


HIV 


TAT 


101 


A 


KAGPGGYPRK 


1 n 
I u 


HTV 


TAT 


101 


A 


KVGPGGYPRRK 

* * * VJ A VJ VJ A A A VA VA V 


1 1 
I i 


HIV 


TAT 


101 


A 


AVPGGYPRR 


q 

y 


HIV 


TAT 


102 


A 


AVPGGYPRRK 

* fc T A VJ VJ A A A VA VA V 


IU 


HTV 


TAT 


102 


A 


KVGSLOYLK 


y 


HIV 


VIF 


146 


A 


ETVRHFPR 


R 
O 


HIV 


VPR 


29 


A 


AACHKCIDFY 


1 n 


IxJT V 


xto 


63 




LLIRCLRCQK 


10 


HPV 


E6 


101 




KISEYRHYNY 


10 


HPV 


E6 


72 




AVCRVCLLFY 


10 


HPV 


E6 


64 




FAFTDLTIVY 


10 


HPV 


E6 


45 




FAFADLTWY 


10 


HPV 


E6 


45 




RFLSKISEYR 


10 


HPV 


E6 


68 




ILIRCIICQR 


10 


HPV 


E6 


99 




RTAMFQDPQER 


11 


HPV 


E6 


5 





WO 2004/031211 



64 



PCTYUS2003/031308 



HLA-A3 SUPERTYPE 


SEQ ID 

Sequence NO. AA 




JTI VlCilX 






AMr ur Q nRPR 


1 1 


HPV 


E6 


7 




MFQDPQERPRK 


ll 


XXX V 


E6 


8 




DLLIRCINCQK 


1 1 


TTPV 
rxr v 


E6 


105 




RFEDPTRRPYK 


11 


TTPV 
xlx V 


F6 

XiU 


'I 
J 




1— if n-iT-»T n inn a tit/ 

ELTEVFEFAFK 


11 


TTPV 
rxr v 


FA 
no 


40 

HO 




GLYNLLIRCLR 


11 


TTPV 

JnLr V 


FA 


07 




NLLIRCLRCQK 


11 


xlr V 


FA 


i on 




EVLEESVHEIR 


ll 


TTPV 

JnUr V 


FA 
no 


1 7 




Tr<x r*c rrrT^T i hiiist t> 

EVYKFLFTDLR 


11 


JnLr V 


PA 

no 


*l 1 




FLFTDLRIVYR 


11 


upv 

jnur v 


F6 

XjU 


45 




EVLEIPLIDLR 


11 


TTPV 
xxr v 


PA 


90 




DLRLSCVYCKK 


11 


rlr V 


PA 

no 






EVYNFACTELK 


11 


riJr V 


PA 






RVCLLFYSKVR 


11 


Jtlr V 


PA 

no 


A7 
O / 




LLFYSKVRKYR 


11 


llr V 


PA 

rio 


7fl 




QLCDLLIRCYR 


11 


Tjn\/ 

rxr V 


PA 

rio 






TLEQTVKK 


8 


Jtlr V 


T7A 

no 


87 




k lint r\T /~iTt rTi 

ATRDLCIVYR 


10 


riir V 


PA 

no 




A 


AFRDLCIVYK 


10 


T_rpv 
rir V 


PA 
no 




A 

x\ 


ATCDKCLKFY 


10 


TTPV 
xlr v 


PA 

DO 


A8 
oo 


A 


AVCDKCLKFR 


10 


nr v 


PA 
no 


AR 


A 


KLYSKISEYR 


10 


rtJr V 


PA 
rio 


7^ 
/ J 


A 


KFYSKISEYK 


10 


TTPV 
xxr v 


PA 


75 


A 

A 


KFSEYRHYCY 


10 


JnLr V 


PA 
xiO 


7Q 


A 


KISEYRHYCR 


10 


rlr V 


PA 
rio 


70, 


A 


LFIRCINCQK 


10 


rir V 


T7 A 
xiO 


1 HA 
1UO 


A 

A 


LLIRCINCQR 


10 


TTT>\ r 

JnUr V 


PA 

rio 


1 HA 


A 


KVRFHNIRGR 


10 


TTT>\ T 

rlr V 


PA 

rio 




A 


KQRFHNIRGK 


10 


rlr V 


PA 

rio 




A 

A 


WFGRCMSCCR 


10 


xlr V 


PA 

no 


1 


A 

A 


WTGRCMSCCK 


10 


rUr V 


PA 

no 




A 
A 


MTCCRSSRTR 


10 


TTPV 
rlr V 


PA 

no 


144 


A 
A 


MSCCRSSRTK 


10 


rir V 


PA 

no 


144 


A 
A 


STCRSSRTRR 


10 


Jtlr V 


PA 

no 


1 4*\ 


A 

A 


SCCRSSRTRK 


10 


TTPV 
xlr V 


PA 
no 


14S 


A 


DIEITCVYCR 


10 


TTPV 
rir v 


PA 
no 


77 


A 


FTFKDLFVVy 


10 


TTPV 
rir v 


PA 
no 


47 


A 


FAFKDLFVVK 


10 


TTPV 
rir v 


PA 
no 


47 


A 


AVKJJLr VVYK 


1 f\ 
1U 


TTPV 
rxr v 


PA 
nu 


4R 


A 


Ar KDJLr 1 VVYK 


1 f\ 

1U 


TTPV 
rir v 


PA 
no 


48 


A 


FVVYRDSIPK 


10 


TTPV 


E6 


53 


A 


DTIPHAACHK 


10 


TTPV 

XI A V 


FA 


JO 


A 


DSIPHAACHR 


10 


rir V 


no 


<Q 
JO 


A 

A 


KFIDFYSRIR 


10 


HPV 


E6 


67 


A 


DTVYGDTLEK 


10 


HPV 


E6 


83 


A 


DSVYGDTLER 


10 


HPV 


E6 


83 


A 


LFIRCLRCQK 


10 


HPV 


E6 


101 


A 


LLIRCLRCQR 


10 


HPV 


E6 


101 


A 


RVHNIAGHYR 


10 


HPV 


E6 


126 


A 



WO 2004/031211 
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HLA-A3 SUPERTYPE 




SEQID 


Sequence 


NO. AA Organism Protein Position Analog 



RFHNIAGHYK 


10 


HPV 


E6 


126 


A 


RTQCHSCCNR 


10 


HPV 


E6 


135 


A 


RGQCHSCCNK 


10 


HPV 


E6 


135 


A 


ATTDLTIVYR 


10 


HPV 


E6 


46 


A 


AFTDLTIVYK 


10 


HPV 


E6 


46 


A 


RJLYSKVSEFR 


10 


HPV 


E6 


68 


A 


RFYSKVSEFK 


10 


HPV 


E6 


68 


A 


KFSEFRWYRY 


10 


HPV 


E6 


72 


A 


KVSEFRWYRR 


10 


HPV 


E6 


72 


A 


YFVYGTTLEK 


10 


HPV 


E6 


81 


A 


YSVYGTTLER 


10 


HPV 


E6 


81 


A 


GTTLEKLTNR 


10 


HPV 


E6 


85 


A 


LVIRCITCQR 


10 


HPV 


E6 


99 


A 


LLIRCITCQK 


10 


HPV 


E6 


99 


A 


WVGRCIACWR 


10 


HPV 


E6 


132 


A 


WTGRCIACWK 


10 


HPV 


E6 


132 


A 


RTIACWRRPR 


10 


HPV 


E6 


135 


A 


RCIACWRRPK 


10 


HPV 


E6 


135 


A 


AVADLTWYR 


10 


HPV 


E6 


46 


A 


AFADLTWYK 


10 


HPV 


E6 


46 


A 


RVLSKISEYR 


10 


HPV 


E6 


68 


A 


RFLSKISEYK 


10 


HPV 


E6 


68 


A 


KFSEYRHYNY 


10 


HPV 


E6 


72 


A 


KISEYRHYNR 


10 


HPV 


E6 


72 


A 


ITTRCIICQR 


10 


HPV 


E6 


99 


A 


ILIRCECQK 


10 


HPV 


E6 


99 


A 


WVGRCAACWR 


10 


HPV 


E6 


132 


A 


WAGRCAACWK 


10 


HPV 


E6 


132 


A 


CFACWRSRRR 


10 


HPV 


E6 


136 


A 


DTSIACVYCK 


10 


HPV 


E6 


27 


A 


DVSIACVYCR 


10 


HPV 


E6 


27 


A 


CVYCKATLEK 


10 


HPV 


E6 


32 


A 


RFEVYQFAFK 


10 


HPV 


E6 


41 


A 


RTEVYQFAFR 


10 


HPV 


E6 


41 


A 


AVKDLCIVYR 


10 


HPV 


E6 


48 


A 


AFKDLCIVYK 


10 


HPV 


E6 


48 


A 


ATCHKCIDFY 


10 


HPV 


E6 


63 


A 


AACHKCIDFK 


10 


HPV 


E6 


63 


A 


NLVYGETLEK 


10 


HPV 


E6 


83 


A 


NSVYGETLER 


10 


HPV 


E6 


83 


A 


LSIRCLRCQK 


10 


HPV 


E6 


101 


A 


LLIRCLRCQY 


10 


HPV 


E6 


101 


A 


RVHSIAGQYR 


10 


HPV 


E6 


126 


A 


RFHSIAGQYK 


10 


HPV 


E6 


126 


A 


LVTDLRIVYR 


10 


HPV 


E6 


46 


A 


LFTDLRJVYK 


10 


HPV 


E6 


46 


A 


CTMCLRFLSK 


10 


HPV 


E6 


63 


A 


CIMCLRFLSR 


10 


HPV 


E6 


63 


A 


RLLSKISEYR 


10 


HPV 


E6 


68 


A 
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HLA-A3 SUPERTYPE 



Sequence 



SEQID 
NO. 



AA Organism Protein Position Analog 



~n T?T cvtcdw 


10 


HPV 


E6 


68 


A 


or i (jrK. 1 EEER 


10 


HPV 


E6 


82 


A 


oJL Y GKTLEEK 


10 


HPV 


E6 


82 


A 


WF GRCSECWR 


10 


HPV 


E6 


132 


A 


W I CjRCSECWK 


10 


HPV 


E6 


132 


A 


Ar CRVCLLFY 


10 


HPV 


E6 


64 


A 


AVCRVCLLFR 


10 


HPV 


E6 


64 


A 


CFLFYSKVRK 


10 


HPV 


E6 


69 


A 


CLLFYSKVRR 


10 


HPV 


E6 


69 


A 


LVYSKVRKYR 


10 


HPV 


E6 


71 


A 


LFYSKVRKYK 


10 


HPV 


E6 


71 


A 


GTTLESITKK 


10 


HPV 


E6 


88 


A 


WVGSCLGCWR 


10 


HPV 


E6 


135 


A 


T1 ymo o /"XT /"X /^m -r-r «- 

WTGSCLGCWK 


10 


HPV 


E6 


135 


A 


WADLRTVYR 


10 


HPV 


E6 


46 


A 


VFADLRIVYK 


10 


HPV 


E6 


46 


A 


Ti HPT fIT/Tfl "I"" 1 X TTx 

RTLSKISEYR 


10 


HPV 


E6 


68 


A 


T> T T CTV TOFT TIT" 

RLLSKISEYK 


10 


HPV 


E6 


68 


A 


KVSEYRHYNY 


10 


HPV 


E6 


72 


A 


KISEYRHYNK 


10 


HPV 


E6 


72 


A 


rviRcncQR 


10 


HPV 


E6 


99 


A 


WLGRCAVCWR 


10 


HPV 


E6 


132 


A 


WTGRCAVCWK 


10 


HPV 


E6 


132 


A 


YVVCDKCLK 


9 


HPV 


E6 


67 


A 


XT' A X r/-ti «\ta* /IT tx 

YAVCDKCLR 


9 


HPV 


E6 


67 


A 


fix r/rrx ci <*nx i iu\ 

SVCRSSRTR 


9 


HPV 


E6 


145 


A 


SCCRSSRTK 


9 


HPV 


E6 


145 


A 


OT TkTT A A nTTT/ 

SLPHAACHK 


9 


HPV 


E6 


59 


A 


OTHtT A A /"XTTT» 

SIPHAACHR 


9 


HPV 


E6 


59 


A 


r*| 7T"\T HP 1 1 rx 7"P1 

FVDLTivYR 


9 


HPV 


E6 


47 


A 


L u 1 ' 1 XT TTT. T\TTr 

FTDLTIVYK 


9 


HPV 


E6 


47 


A 


bFYGTTLEK 


9 


HPV 


E6 


82 


A 


C1A/PTTT T7TX 

bVYGTTLER 


9 


HPV 


E6 


82 


A 


TUT T?T/'T »t«XTT>" 

iFLEKLTNK 


9 


HPV 


E6 


86 


A 


1 1 JLbKJL I NR 


9 


HPV 


E6 


86 


A 


TJTX rDt7/~« TOT/" 


9 


HPV 


E6 


56 


A 


JiCjJNFr vjiCR 


9 


HPV 


E6 


56 


A 


IN 1 JLxll^J 1 VisJK 


9 


HPV 


E6 


86 


A 


a t r^wro CDDD 
ALLWKoKKK 


9 


HPV 


E6 


137 


A 


A a r^wrx> cd t>v 


9 


HPV 


E6 


137 


A 


V>TAPVYPP 
v ojltv^ v i v^iv 


(X 

9 


TTT> \ T 

JtirV 


E6 


28 


A 


SIACVYCKK 


9 


HPV 


E6 


29 


A 


ILYRDCIAY 


9 


HPV 


E6 


54 


A 


IVYRDCIAR 


9 


HPV 


E6 


54 


A 


CTAYAACHK 


9 


HPV 


E6 


59 


A 


CIAYAACHR 


9 


HPV 


E6 


59 


A 


SFYGETLEK 


9 


HPV 


E6 


84 


A 


SVYGETLER 


9 


HPV 


E6 


84 


A 


LIRCLRCQR 


9 


HPV 


E6 


102 


A 
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PCT/US2003/031308 



HLA-A3 SUPERTYPE 



SEQID 

Analog 



Sequence 


NO. 


AA 


Organism 


Protein 


Position Ai 


RTQCVQCKK 




9 


HPV 


E6 


27 


A 


RLQCVQCKR 




9 


HPV 


E6 


27 


A 


KFLEERVKK 




9 


HPV 


E6 


86 


A 


KTLEERVKR 




9 


HPV 


E6 


86 


A 


NVMGRWTGR 




9 


HPV 


E6 


127 


A 


NIMGRWTGK 




9 


HPV 


E6 


127 


A 


LTYRDDFPY 




9 


HPV 


E6 


55 


A 


LVYRDDFPK 




9 


HPV 


E6 


55 


A 


RFCLLFYSK 




9 


HPV 


E6 


67 


A 


RVCLLFYSR 




9 


HPV 


E6 


67 


A 


LTFYSKVRK 




9 


HPV 


E6 


70 


A 


LLFYSKVRR 




9 


HPV 


E6 


70 


A 


ATLESITKR 




9 


HPV 


E6 


89 


A 


KVLCDLLIR 




9 


HPV 


E6 


97 


A 


KQLCDLLIK 




9 


HPV 


E6 


97 


A 


TFVHEIELK 




9 


HPV 


E6 


21 


A 


TSVHEIELR 




9 


HPV 


E6 


21 


A 


YTFVFADLR 




9 


HPV 


E6 


43 


A 


DFLEQTLKK 




9 


HPV 


E6 


86 


A 


DTLEQTLKR 




9 


HPV 


E6 


86 


A 


LVRCIICQR 




9 


HPV 


E6 


100 


A 


LIRCHCQK 




9 


HPV 


E6 


100 


A 


RVAVCWRPR 




9 


HPV 


E6 


135 


A 


RCAVCWRPK 




9 


HPV 


E6 


135 


A 


AFCWRPRRR 




9 


HPV 


E6 


137 


A 


AVCWRPRRK 




9 


HPV 


E6 


137 


A 


LSFVCPWCA 




9 


HPV 


E7 


94 




TFCCKCDSTLR 




11 


HPV 


E7 


56 




LWESSADDLR 




11 


HPV 


E7 


74 




TLQVVCPGCAR 




11 


HPV 


E7 


88 




YLIHVPCCECK 




11 


HPV 


E7 


59 




FWQLDIQSTK 




11 


HPV 


E7 


70 




HTCNTTVR 




8 


HPV 


E7 


59 




GLVCPICSQK 




10 


HPV 


E7 


88 


A 


GFNHQHLPAR 




10 


HPV 


E7 


43 


A 


GVNHQHLPAK 




10 


HPV 


E7 


43 


A 


NWTFCCQCK 




10 


HPV 


E7 


53 


A 


NIVTFCCQCR 




10 


HPV 


E7 


53 


A 


GVSHAQLPAK 




10 


HPV 


E7 


44 


A 


LIHVPCCECR 




10 


HPV 


E7 


60 


A 


AVLQDIVLH 




9 


HPV 


E7 


6 


A 


ATLQDIVLK 




9 


HPV 


E7 


6 


A 


GVNHQHLPK 




9 


HPV 


E7 


43 


A 


HVMLCMCCK 




9 


HPV 


E7 


59 


A 


HTMLCMCCR 




9 


HPV 


E7 


59 


A 


LSFVCPWCR 




9 


HPV 


E7 


94 


A 


AQPATADYK 




9 


HPV 


E7 


45 


A 


VVHAQLPAR 




9 


HPV 


E7 


45 


A 


VSHAQLPAK 




9 


HPV 


E7 


45 


A 



WO 2004/031211 



68 
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HLA-A3 SUPERTYPE 



Sequence 



SEQID 

NO. AA Organism Protein 



Position Analog 



QLARQAKQH 
KQHTCYLIR 
VTLDIQSTK 
VQLDIQSTR 
SLGPGPGTK 
SLFGPGPGK 
LVGPGPGK 
KMFLQLAK 
KMGPGPGK 
KQENWYSLKK 
GVGPGPGLK 
GVSGPGPGK 
FLLYILFLVK 
LVFSNVLCFR 
SSFDDCSEVK 
TLYQIQVMKR 
KQVQMMIMIK 
GVIYIMIISK 
ELFDKDTFFK 
ALERLLSLKK 
KILIKIPVTK 
RLPLLPKTWK 
SQVSNSDSYK 
QQNQESKIMK 
IIALLIIPPK 
SSPLFNNFYK 
FLYLLNKKNK 
LQMMNVNLQK 
LTNHLINTPK 
IFISFYLINK 
RLFEESLGIR 
LLYILFLVK 
KSMLKELIK 
PVLTSLFNK 
KTMNNYMIK 
LFDKDTFFK 
YLFNQHEKK 
MQSSFFMNR 
RJFYITTRYK 
TTRYKYLNK 
AVIFTPIYY 
ALERLLSLK 
SISGKYDIK 
EQRLPLLPK 
IALLIIPPK 
PWCSMEYK 
WCSMEYKK 
FSYDLRLNK 
HLNIPIGFK 



o 
y 


rir V 


E7 


48 


A 


y 


riPV 


E7 


54 


A 


Q 

y 


TJDT T 


E7 


72 


A 


y 


HPV 


E7 


72 


A 


9 


Human 


MAGE1 


96 


A 


9 


Human 


MAGE1 


96 


A 


8 


Human 


MAGE2 


116 


A 


8 


Human 


p53 


132 




8 


Human 


p53 


132 


A 


10 


Pf 


CSP 


58 




9 


Pf 


LSA1 


105 


A 


9 


Pf 


LSA1 


105 


A 


10 


Pf 




17 




10 


Pf 




43 




10 


Pf 




116 




10 


Pf 




44 




10 


Pf 




58 




10 


Pf 




70 




10 


Pf 




158 




10 


Pf 




50 




10 


Pf 




109 




10 


Pf 




128 




10 


Pf 




161 




10 


Pf 




197 




10 


Pf 




249 




10 


Pf 




14 




10 


Pf 




151 




10 


Pf 




183 




10 


Pf 




195 




10 


Pf 




259 




10 


Pf 




293 




9 


Pf 




18 




y 


Pf 




129 




y 


Pf 




166 




y 


Pf 




18 




o 

y 


Ft 




159 




y 


Ft 




287 




y 


Jri 




307 




y 


Pi 




315 




rv 

y 


"DP 

Ft 




319 




Q 

y 


Jrt 




34 




9 


Pf 




50 




9 


Pf 




85 




9 


Pf 




126 




9 


Pf 




250 




9 


Pf 




270 




9 


Pf 




271 




9 


Pf 




308 




9 


Pf 




323 
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HLA-A3 SUPERTYPE 



Sequence 



SEQID 

NO. AA Organism Protein Position 



Analog 



PLFNNFYKR 

YQNFQNADK 

QMMNVNLQK 

AVSEIQNNK 

GTMYILLKK 

FISFYLINK 

YLINKHWQR 

ALKISQLQK 

KJNSNFLLK 

AAMXDPTTFK 

GTMTTSXYK 

SXXPAXFQK 

ATAGDGXXEXR 
K 



9 
9 
9 
9 
9 
9 
9 
9 
9 

10 

9 

9 



Pf 
Pf 
Pf 
Pf 
Pf 
Pf 
Pf 
Pf 
Pf 

Unknown 
Unknown 
Unknown 



12 Unknown 



16 
141 
184 

222 
236 
260 
264 
273 
282 

Naturally A 
processed 

Naturally A 
processed 

Naturally A 
processed 

Naturally A 
processed 
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HLA-A3 SUPERTYPE 



Sequence 


A*0301 


A*1101 


A*3101 


A*3301 


A*6801 


A T \T A A A A * T r- 

ALNAAAAAK 


74 


21 


10954 


>72500 


80000 


A T A A S~t AAA "r r 

ALAAGAAAK 


19 


37 






ALQAAAAAK 


57 


65 


51962 


>72500 


>80000 


STGPGPGWRR 


18695 


367 


95 


5983 


5.8 


STLGPGPGVRR 


892 


19 


42 


670 


3.8 


STLPGPGPGRR 


297 


19 


61 


1893 


25 


STLPEGPGPGR 


325 


26 


28 


822 


30 


QAGFFLLTR 


10138 


1678 


302 


182 


5.3 


RVHFASPLH 


12 


60 


572 


>12288136 


7620 


AAYAAQGYK 


18 


18 


1175 


14074 


34 


KSKFGYGAK 


36 


596 


116 


>12288L36 


>7626.31 


PAAYAAQGYK 


950 


456 


20314 


>1 10687.02 


666 


RMYVGGVEH 


3.8 


274 


162 


>122881.36 


>28776.98 


SQLSAPSLK 


306 


25 


1276 


>122881.36 


3845 


TSCGNTLTCY 


>36666.67 


5.0 






VTGPGPGPVWK 


2900 


24 


12964 , 


>102836.88 


425 


VTVGPGPGVWK 


174 


2.7 


2731 


75360 


21 


VTVYGPGPGWK 


1151 


18 


>8995.5 


>102836.88 


206 


VTVYYGPGPGK 


310 


24 


9720 


101830 


30 


PVRPQVPLR 


>1090L88 


16112 


332 


3439 


7012 


HGAITSSNTK 


2837 


344 


>16143.5 


>22924.9 


1235 


AVDLSFFLK 


226 


23 


6207 


>27831.09 


4038 


DVSHFLKEK 


>9298.39 


5645 


>17839.44 


232 


135 


GVLDGLIYSK 


1080 


21 


6007 


>2515L78 


831 


GVDGLIYSK 


10089 


47 


>17664.38 


>29652.35 


5100 


EILDLWVYK 


1032 


64 


>5774.78 


288 


93 


ILDLWVYK 


1265 


320 


13680 


30096 


12092 


RVPLTFGWCFK 


69 


30 


102 


26651 


571 


QVYTPGPGTR 


1249 


852 


1764 


3334 


273 


AVGPGPGLK 


18 


3.6 


128 


75754 


444 


AVDGPGPGK 


179 


19 


36837 


>1 12403.1 


2132 


QMGPGPGNFK 


49 


22 


2682 


100771 


63 


QMAGPGPGFK 


9.4 


6.2 


667 


4784 


30 


QMAVGPGPGK 


33 


16 


5961 


86676 


22 


TVGPGPGPEK 


115 


17 


10140 


98177 


23 


TVQGPGPGEK 


218 


3.4 


9874 


103379 


195 


TVQPGPGPGK 


41 


2.5 


1335 


68584 


28 




2593 


151 


46875 


51222 


123 


VTVKIGGQLK 


296 


61 


24385 


104757 


147 


VTIKVGGQLK 


188 


59 


6061 


47647 


127 


VT1RIGGQLK 


51 


14 


4458 


65764 


25 


VTVRIGGQLK 


226 


15 


5380 


40344 


49 


VTVKVGGQLK 


206 


54 


21484 


46182 


104 


VTIRVGGQLK 


43 


13 


3591 


86086 


28 


VTVRVGGQLK 


216 


19 


8238 


>72319.2 


141 


VTVKIGGQLR 


19185 


194 


417 


3833 


52 


VTIRIGGQLR 


3192 


23 


61 


1352 


16 
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HLA-A3 SUPERTYPE 



Sequence 



A*0301 


A*imi 




A*3301 


A*6801 


43252 


219 




1 90« 

izyoD 


104 


1921 


86 
ou 


o /uoy 


>72319.2 


2026 


642 


91 


S0677 


>ol /U2.13 


1960 


647 


23 


461 6 

HOI O 


04004 


30 


361 


69 


S077 


58024 


27 


35612 


143 




A AC*7 

4057 


146 


341 


21 


90Q/tO 

zyy4y 


38958 


290 


18531 


941 


400 


8595 


288 


54 




0^Q7 
Z0S5 


44425 


155 


>69 182.39 


1 9004 


jUj / 


24985 


154 


67 


740 


y /15 


45966 


59708 


100 


634 


ioUO 


>42335.77 


7788 


404 


9SQ6 


1 / /4 


>24308.47 


9104 


198 


31 04 


15373 


>29713.11 


18657 


129 


10R9 


7/tc*: 


60183 


5998 


478 


41 R4 


4UUo 


>24308.47 


>17167.38 


2443 


>1 67SO 7R 


ZOJ 


3758 


>36866.36 


327 


>90oos 09 




3243 


15501 


988 


70R 


Z /UOo 


38162 


482 


53 


0 R 


Zl 


502 


36 


584 


60 


1 in 1 o 

i5y is 


59654 


63 


9965 


SOI £ 


ZZ5 


21588 


5778 


480 


77 

/ / 


JolOz 


>43740.57 


7407 


36 


70 


o41 


42378 


1629 


7161 


1290 


/ 1 


2515 


33 


52 


9RS 


yi 


23401 


647 


9920 


967 


o /yj 


28481 


876 


>1 1702.13 


8660 

OUU7 




267 


4662 


48 


9S07 


"3 1 An 
514/ 


>20000 


4428 


>1456Q S4 




>22500 


>17813.27 


50 


2268 


487 
to / 


ZDU 


7904 


721 


62 


43 


IU/54 


1 '"7 O 1 O 

>17813.27 


5555 


70 


87 


77S 


>jUo5. /3 


921 


3012 


1 91 S 


1 7/10 

i54y 


3453 


109 


819 


60 


3007/1 

->yy /4 


>5570.5 


846 


482 


70 


01 r\A 
Z1U4 


>43740.57 


4200 


>13513.51 


4183 


1UUU 


81 


86 


18824 


261 


ZU045 


>1 16465.86 


32548 


437 


170 


££1 o 
00 1Z 


28936 


78 


42 


1 19 


1 /IO/C 

I4Z0 


35341 


25077 


77 


21 


iy /o 


4520 


1302 


40343 


21161 


4906S 


io lZUZ 


346 


18592 


5866 


23676 


26768 


402 


1640 


18468 


33 


436 


172 


8550 


5012 


377 


2480 


537 


1478 


103 


49 


3459 


19 


1718 


886 


45 


1787 


1478 


15493 


8571 


604 


419 


16729 


2923 


935 


4884 


29 


263 



VTIKLGGQIR 

VSIKVGGQDC 

VSIRVGGQIK 

VTVKTEGQLK 

VTIKIEGQLK 

VTVKIEGQLR 

VSIRVGGQTK 

VSIRVGGQTR 

VTVRIGGMQK 

ITVKIGKEVR 

GTRQARRNK 

GTRQARRNRK 

GTRQARRNRRK 

GTRQTRKNK 

GTRQTRKNRK 

GTRQTRKNRRK 

RVRRRRWRAR 

KVRRRRWRAR 

LTISYGRK 

KTLGISYGR 

LTISYGRKK 

GTSYGRKKR 

GTGISYGRK 

KTLGISYGRK 

LTISYGRKKR 

KTLGISYGRKK 

TVClSfNCYCK 

LVISYGRKKRR 

ISYGRKECRRQK 

ETGPSGQPCK 

KVGPGGYPRR 

KAGPGGYPRK 

KVGPGGYPRRK 

AVPGGYPRR 

AVPGGYPRRK 

KVGSLQYLK 

ETVRHFPR 

AACHKCIDFY 

LLIRCLRCQK 

l^SEYRHYNY 

AVCRVCLLFY 

FAFTDLTIVY 

FAFADLTWY 

RFLSKISEYR 

ILIRCIICQR 

RTAMFQDPQER 

AMFQDPQERPR 

MFQDPQERPRK 

DLLIRCINCQK 
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A*3i m 
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RFEDPTKRPYK 
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53 


1758 

i / JO 


/33o 


ELTEVFEFAFK 


8966 


582 


95905 


1733 
1 / 


15 


GLYNLLIRCLR 


1268 


1 568 


950 
ZJU 


/in 1 
4U1 


1624 


NLLIRCLRCQK 


1565 


854 


3140 


307 

jy / 


1 /I OA 

14o0 


EVLEESVHEIR 

AmJ Y ±J 1 /XVkJ T XXX^XXV 


>45643 1 5 


>90909 09 


i 1 mi 
-j 1U3 / 


O 1 1 

Zlz 


240 


EVYKFLFTDLR 


31240 


609 


750 


4.3 


11 


FLFTD LRTV YR 


672 


997 


58 

JO 


Zl 


1.4 


EVLEIPLIDI R 

X_v V I./J-/XJ, I,,/1JL/ X-^XV 


>47008 55 


1 ££38 
1 OOjo 


304Z/ 


72 


27 


DLRLSCVYCKK 


3644 


1 007 


1 /Uz3 


i Art 
109 


3002 


EVYNFACTELK 


1699 


117 


4o4 




2.7 


RVCLT FYSKVR 

XV V Vv 1 tl iJL X OxV V XX. 


771 
/ / I 


i on 
iyu 


1 

ZZ1 


1061 


1267 


LLFYSK VRK YR 

J./l/J. X ulv V XVXV X XV 


98 


y4 


n n 
/.0 


1 1 


15 


OLCDLLIRCYR 

V^XjV'Xj'XvIvIIW^ X XV 


1940 


700 


/t <n 


106 


489 


TLEOTVKK 

X I./.l ■/ X V IViV 


4766 


903 

zuo 


^>t f\f\r\r\f\ 
->1UUUUU 


>/5iz4.oo 


21400 


ATRDLCTVYR 

x xvx_^x_( v-'X y x xv 


937 
zo / 


1 56 
1 DO 


4. / 


A A 

44 


28 


AFRDLCTVYK 

X»JL X\X/lvVvl V X XV 




1 D 


1 n 
1U 


1 1 o 

132 


57 


ATCDKCLKFY 


1Q4 


1 7 
1 / 


/IO 1 


1 OAOA 

loOoO 


4562 


AVCDKCLKFR 


77 


1 5 
1 J 


1 1 


A C 


34 


KLYSKISEYR 


5 4 


1 68 

1 Do 


0.4 


o o 
zo 


91 


KFYSKISEYK 

XVJL X UlVliJij X XV, 


7 6 


0 /4 


Z / 


o o rv 

329 


208 


KFSEYRHYCY 

XVX UXj X XVX X X \_/ X 


5009 


748 5 




A Cil AT 

49397 


14571 


KISEYRHYCR 

XVJLUXw X XVX X X Vi\ 




Ooo 


ZD 


833 


1488 


LFIRCINCOK 


9880 


TOO 
/UZ 


dZ 


42 


56 


LLIRCTNCOR 

JOJ^XLVV/lll V> VXXV 


981 8 


686 
OoO 




50 


14 


KVRFHNIRGR 

JU*. Y XVJL XXI tXXVVJXV 


30 


8639 


Z / 


/I CAA 

4500 


3979 


KORFHrNriRGK 

J-V\^/JL\X 111 1 XX VVJ XV. 




1 053 


J /J 


35208 


22879 


WFGRCMSCCR 

FYX \J i VV/iViO V/J\ 


1 6071 


1 0£on 


ZOO 


98 


303 


WTGRCMS CCK 

YV X VJXVV-'xVXkJ V^V-'XV. 


6687 


541 


o4yo 


1 c 1 n 1 

15191 


118 


MTCCRSSRTR 

XVX X V^ wl\u O XV X XV 


JOZJ 


Oil 

y33 


/I 1 A 

41U 


601 


2.2 


MSCCRSSRTK 


359 


1 60 

i oy 




6916 


12 


STCRSSRTRR 

w X V-'XVUUXV X XVXV 


9080 


118 
1 lo 


1 jZ 


1 AO A 

1020 


312 


SCCRSSRTRK 

VJLVU U1V X XVXV 


396 


3979 
jZ / Z 


jjyz 


AAA 1 £. 

zU91o 


8777 


DIEITCVYCR 


9014 


896 
OZO 


j /oU 


A AO 

44 o 


422 


FTFKDLFVVY 


14364 


1908 


1 0757 


Z/Z5 


/TO 

62 


FAFKDLFVVK 


783 


71 

/ X 


595 
jZj 




3.6 


AVKDLFWYR 


1728 


01 
y i 


3 1 
J. 1 


O 1 

y. i 


3.3 


AFKDLFVVYK 


3256 


9 1 1 

Z 1 1 


39 

JZ 


y3 


576 


FVVYRDSIPK 


265 


81 

O X 


69 1 
OZ i O 


140 


30 


DTIPHAACHK 




701 
/V 1 


1 1£1 


9.3 


23 


DSIPHAACHR 


Till 

i / Z, 


853 




z.z 


27 


KFIDFYSRIR 


8891 


0008 


3 3 


Oil 


2551 


DTVYGDTLEK 


50 


15 


98754 

Z.O / -/t 


55000 


3 1 
3 1 


DSVYGDTLER 


292 


23 


485 


891 


28 


LFIRCLRCQK 


3390 


1533 


218 


77 


200 


LLIRCLRCQR 


3360 


1396 


28 


75 


13 


RVHNIAGHYR 


30 


21 


22 


114 


18 


RFHNIAGHYK 


25 


22 


2.6 


80 


23 


RTQCHSCCNR 


338 


20 


22 


132 


161 


RGQCHSCCNK 


6135 


113 


425 


37669 


20340 
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a *nini 
A*U3U1 


a *1 1 ni 
A*11U1 


A -kit ni 


A x 3301 


A w 0oul 


A 1 llALHV IK 


7/17 
Z4 / 


1 n 


1A 




1 A 
14 


Ar 1 JJi-rllv i iv 


7A1 
/Ul 


1 1-1 
1 1Z 


-3VDZ 




Z1j 


PT VQWQT7T7P 
rs-L i oJv V oUrxs. 


0.4 


1^1 
lo 1 




oyu 


/J 


T> tjvoV' \/CTJT7T?' 

KJr XoJs.VolirJ\. 


Z / 






44 J Z 


04 / 


KxbJbrKW YKY 


4 /5U 


1 cnc. 
1 D^D 


1A 

j4 


nr/- 

ODO 


1 OQ 1 1 

lZoll 


KVoJbrKW YKK 


7/C/C 

Zoo 


1 < 

lo 


Z.o 


1 CO 

159 


3U 


YFVYGTTLEK 


OA/1 

Z04 


iC7 

OZ 


Z167 


15740 


53 


YSVYGTTLER 


/tin 

430 


96 


2136 


6903 


19 


GTTLEKLTNR 


o zta a 

3604 


1 Tin 

1720 


382 


706 


2946 


LVIRCITCQR 


2222 


255 


C A 

54 


lie 

135 


1 A 

14 


T T TT» OTTnAT/ 

LLIRCITCQK 


o a 1 

291 


120 


3009 


O 1 ^ c 

2165 


A A 

40 


WVGRCIACWR 


6227 


1391 


85 


13 


9.7 


WTGRCIACWK 


2633 


55 


3078 


169 


24 


RTIACWRRPR 


40 


63 


3.2 


95 


51 


RCIACWRRPK 


1 C5 C 

1535 


1 A1/Z 

1476 


292 


176 


1 iTC c 

1655 


AVAJDJL1 V VYK 


/I CO 


i i 
1 1 


31 


oyZ 




A T? A FvT TT TT. T~\7~TS' 

AFADLTVVYK 


2365 


107 


ll 13 


13557 


C A 

50 


RVLSKISEYR 


34 


O A 

84 


24 


197 


136 


T» T?T PT/ TO T7X 7TV 

RFLSKISEYK 


31 


TOT 

287 


42 


10237 


1 1« 
112 


KFSEYRHYNY 


5819 


C CI 1 

5521 


O O 

286 


18351 


1798 


KISEYRHYNR 


CO 

58 


140 


17 


1 1 

161 


i cnc\ 

1579 


ITERCIICQR 


488 


93 


50 


123 


12 


TT TD f~T\~\(~^r\T7' 


1 oo 

iyz 


no 
/o 


13o3 


14Z3 


165 


TUT/'PDP A A PTX/'D 

W V (jfKOAAO W K 


Z/D / 


39 /3 


iOU 


Z4 


1 o 

iy 


WAGRCAACWK 


4662 


583 


23311 


1491 


C A 

50 


CFACWRSRRR 


23542 


7164 


578 


165 


10206 


DTSIACVYCK 


2936 


89 


5385 


1968 


216 


DVS1ACVYCR 


2814 


217 


406 


487 


658 


CVYCKATLEK 


/I 1 o 

418 


653 


5307 


17928 


862 


RFEVYQFAFK 


38 


61 1 


179 


2867 


2443 




7 1 7 
Zl / 


/o 


Iz 


1 AO 

14Z 


1 A 7 
14 / 


A V JsJJ 1X4 V Y K 


o41 


66 


/.3 


8.0 


6.5 


/vriSJJl-rv^l V i Js» 




47 
4 / 




ZOO 


17S2 

3 /cS 


a Tr^TTV r^TTMTV 

A I ^JnLJ^LxJUJJr Y 


1 11 


n A 


1 104 


izoy i 


15oO 


A A /"^TTTy r^TTMJf 


1 1 Q 

1 lo 


20 


A O T 

437 


CO T5 O 

53733 


414 


JNL V Yub I i^llK 


o4o 


1 A "i 

143 


761 


ni 
1Z1 


0*7 

o / 


JNo V i ub 1 JLJtSK 


1 CA 
1 5U 


ZD 


1 /CO 

163 


1333 


18 


T CTD PT T> (~~*rXV 


7/1 c. 

Z45 


14 


10U 


1 1 o. c 
1135 


1 7 
1 / 




/z / 


4DZ 


Zo94 


Z43U 


n c a 

Zj4 


KVHolAGC^ YK 


31 


34 


7,6 


on 

81Z 


Z8 


Kr Hoi A(jr(^ Y K 


17 


43 


1.3 


6Z9 


oo 

5i 


LVTDLRIVYR 


3869 


648 


20 


150 


6.8 


LFTDLRIVYK 


628 


263 


258 


149 


277 


CTMCLRFLSK 


1002 


226 


6274 


3945 


429 


CIMCLRFLSR 


41 


101 


167 


83 


155 


RLLSKISEYR 


5.2 


662 


7.7 


108 


21 


RFLSKISEYY 


, 1702 


25535 


14 


41096 


3999 


SFYGKTLEER 


642 


205 


17 


66 


42 


SLYGKTLEEK 


7.9 


6.8 


1044 


6516 


29 
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WFGRCSECWR 



A*0301 


A*1101 


A*3101 


A*3301 


A*6801 


1788 


1569 


20 


5.5 


26 


2492 


26 


3323 


720 


22 


509 


272 


1777 


1202 


173 


20 


L8 


2.1 


64 


21 


125 


96 


81 


315 


172 


417 


204 


159 


386 


242 


320 


619 


17 


49 


31 


680 


2582 


18 


30 


1976 


622 


108 


85182 


132509 


10147 


48682 


5520 


20 


15 


9.3 


7705 


6.9 


18344 


2980 


^ 7 


513 


18 


41 


101 


16 


2086 


127 


402 


200 


97^ 


77 


100 


52 


189 


1 3^ 


15 


65 


158 


40019 


429 


349 


110 


1791 


70859 


349R 


29 


18 


397 


24827 


15565 


984 


217 


52 


529 


2R 


2330 


3002 


356 


40 


112 


1261 


131 


4176 


3403 


29 


3282 


643 


8.5 


165 


1289 


458 


194 


4261 


26582 


J. UuJt 


323 


97 


249 


547 


17 


21 


3.9 


51 


5227 


A 9 


32 


66 


219 


1186 




1053 


352 


236 


253 


181 


29674 


5312 


2384 


430 


1 


557 


16 


24170 


18477 


14^ 


34 


15 


517 


3385 




28 


6.4 


133 


454 


21 


6839 


815 


451 


148 


918 


1993 


817 


42 


37 


101 


9585 


100 


29103 


804 


14 


11467 


10372 


5123 


344 


82 


20380 


1151 


2273 


18 


8.6 


959 


9748 


72 


1289 


7416 


75 


770 


3022 


45341 


12877 


3236 


143 


42 


1347 


185 


271 


83 


9114 


19632 


96 


261 


1832 


53232 


44670 


> 19607 84 


465 


106 


27 


325 


64 


726 


196 


2956 


771 


167 


3625 


1905 


502 


115 


262 


288 


108 


947 


885 


1074 . 


44 


11 


235 


160 


17 


21335 


12648 


695 


810 


200 


234 


20 


127 


8147 


3066 


2535 


6081 


65 


1829 


11479 


5344 


2229 


30 


9740 


17674 



WTGRCSECWK 

AFCRVCLLFY 

AVCRVCLLFR 

CFLFYSKVRK 

CLLFYSKVRR 

LVYSKVRKYR 

LFYSKVRKYK 

GTTLESITKK 

WVGSCLGCWR 

WTGSCLGCWK 

WADLRIVYR 

VFADLRIVYK 

RTLSKISEYR 

RLLSKISEYK 

KVSEYRHYNY 

KISEYRHYNK 

IVIRCIICQR 

WLGRCAVCWR 

WTGRCAVCWK 

YVVCDKCLK 

YAVCDKCLR 

SVCRSSRTR 

SCCRSSRTK 

SLPHAACHK 

SIPHAACHR 

FVDLTIVYR 

FTDLTIVYK 

SFYGTTLEK 

SVYGTTLER 

TFLEKLTNK 

TTLEKLTNR 

ETNPFGICK 

EGNPFGICR 

NTLEQTVKR 

ALCWRSRRR 

AACWRSRRK 

VSIACVYCR 

SIACVYCKK 

ILYRDCIAY 

IVYRDCIAR 

CTAYAACHK 

CIAYAACHR 

SFYGETLEK 

SVYGETLER 

LIRCLRCQR 

RTQCVQCKK 

RLQCVOCKR 

KFLEERVKK 
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A *1 1 A1 
A xlUI 


A *11 A 1 


A*3301 


A*6801 


KTLEERVKR 


1057 


1 50 


17 
D 1 


130U 


17685 


NVMGRWTGR 

■L i T 1V1VJ lv IT X VJ 1\ 


JOOt 


704 
/i/4 


ACi 
4U 




20 


NIMGRWTGK 


59 


34 


ion a 
oL /4 


00 


173 


LTYRDDFPY 


8265 


R9 
OZ 


*>71 14/? 9^ 
1 140. Zj 


ZUloO 


1 on 

1529 


LVYRDDFPK 


117 


1 1 


IflflO 

^uuy 


1 OTA 

iy /o 


130 


RFCLLFYvSK 


1 1 56 


A&A 
484 


o3 


450 


232 


XV V V^i-fJL/X x i3xv 


41Q 


111 


c t 

51 


2176 


689 


Xj X 17 X OXV. V XVJV 


1 R 

.J.O 


0 f\ 


87 


3382 


13 


LLFYSKVRR 

,1 .,>I-/X X Ulv V XVXV 


56 


91 
/J 


Jo 


276 


11 


ATT F<sTTK"R 

/Tl 1 LvXyOi 1 XVXV 


143 / 


1 < 
lO 


100 


851 


188 


KVT PDT T TR 


161 


1 iCO 


DO 


5896 


9053 


KT)T PTjT T TK" 


99£ 


00 


340 


46426 


11897 


TFVTTPTFT IT 


443 1 


217 


8412 


4130 


172 


T9VTTFTFT R 

lOV ITLErlxoxjXV 


->A4'21'7 /lO 

•- > 04oZ / .4y 


OTl 

o72 


1039 


5948 


12 


VTFVFATYT R 




0 1 


20 


6.6 


2.9 


DFT FDTT KK 






34365 


174 


14376 


DTT FDTT K"R 

i-V x i /J.'/yy x XjJVXV 


D U4 1 


izyuy 


38127 


9.2 


110 


T VRPTTPOR 

X-# V xVVvXXv-'V^xV 


Oil 


JJO 


59 


109 


201 


T TR PTTPOlv" 

X^XXVV^XXv-'VJjXV 


AA ^ 
443 


ZJZ 


639 


834 


285 


R V A VP WR PR 

XV V -TV V V_/ w xvxxv 


5 1 




7.0 


102 


33 


RPAVPWRPl<r 

X\.VA V YV XVx XV 




34U 


382 


131 


1297 


AFPWRPRRR 

ArVy VV XNJT XVXvXV 


Z 13 


1 /yo/ 


60 


75 


1087 


AVPWR PRRTf 

■CX V V YV XN^XVXVIV 


14 
34 


1 m 


263 


7950 


1810 


T SFVPPWPA 

J-/OX V Vw/JT VV v^rV. 


jojo / 


1 f\Q/ZA 

lUoo4 


4zoy 


4603 


341 


TFPPK"PTj^TT r 


9 1 *7*7i 
Zl / /z 


oU4J 


332 


91 


260 


T WF<39 ADTiT P 

X-» V V EOO JtlxJxJ iv Xv 


*^4 / Ul/o.jj 


Zx /U 


26410 


5624 


28 


TT OWPPPPAP 


zuyy / 


1 OQC 


67 


63 


147 


VT 1TTVP PPF PUT 
x x^xxx v x v^ v^iiv_^xv 


1 /4o 




33044 


8066 


177 


X V V V^X^X-/XV^O X IV 


1£R9 


OCT 

oj-5 


48593 


31350 


2.7 


HTPTsTTTVR 

XXX V_>1N XXV XV 


4oOZ 


1 /yz 


726 


4490 


25 


GI VCPTPSOK 


498 
4ZO 


514 


/i com 
45293 


70317 


3568 


GFNHOHLPAR 

vjx anxxvjjx xxjx ^viv 


>466in 17 


z /ooy 


1 TO 

1 /3 


5572 


34617 


GVNHOHT PAK 

VJ V 1NXXVJJ.XX->X vTYXV 


49 
*tz 


1 1 
1 1 


3337 


76239 


9347 


NWTFPPOPTC 

IN V V X x v^v^vj^v^xv 


7on 




4757 


87 


13 


NT VTFPPO PR 




1U/U 


2731 


766 


93 


GVSHAOLPAK 


49 


1 9 
1Z 


3oUll 


>74935.4 


20590 


LIHVPCCECR 


5196 

JJ^U 


5095 


3cS3 


387 


228 


AVLODIVLH 


1 099 


1 rn 


03U / 


25116 


27035 


ATLODIVLK 


17 


8 i5 
o.u 


Oj 


1 *7 1 11 

1 /Izl 


323 1 


GVNHOHLPK 


96 


7 7 


333 


15615 


1192 


HVMLCMCCK 


9R9 


70 


/ 11 


825 


99 


HTMLCMCCR 


405 


09 


1 1 
i 1 


1 /f 
14 


1 A 

24 


LSFVCPWCR 


31676 


200 


47 


231 


152 


AQPATADYK 


3500 


109 


10413 


58871 


24173 


WHAQLPAR 


423 


127 


3.4 


12 


201 


VSHAQLPAK 


378 


9.5 


46 


1401 


13502 


QLARQAKQH 


8423 


6862 


945 


1665 


243 


KQHTCYLIR 


135 


213 


13 


2275 


12177 


VTLDIQSTK 


78 


13 


2046 


1954 


237 



WO 2004/031211 
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Sequence 
VQLDIQSTR 



A*0301 



A*1101 


A*3101 


A*3301 


A*6801 


2917 


162 


4588 


10341 


5.8 


4392 


152133 


3517 


2.3 


1085 


82275 


36 


291 


23907 


>125541.13 


598 


62 


677 


>125541.13 


8384 


242 


1144 


106362 


4156 


178 


6327 


>136150.23 


4794 


4.0 


1367 


>1 11538.46 


3972 


5.8 


>1 1221.95 


>1 11538.46 


209 


1431 


54496 


3254 


2266 


19 


33 


19 


7.7 


19 


19829 


70344 


31 


164 


397 


558 


90 


112 


4627 


1231 


2247 


18 


18811 


1567 


1134 


109 


3676 


13 


3.6 


822 


33559 


18255 


22391 


60 


1661 


24992 


19571 


67 


340 


11392 


2889 


83 


24559 


>17448.86 


1384 


77 


28120 


>17448.86 


21310 


5.3 


23822 


8426 


82 


0.7 


1608 


1728 


6.3 


475 


4313 


780 


155 


7.2 


435 


1113 


320 


5.9 


62 


373 


10 


1056 


462 


.394 


363 


1096 


297 


788 


409 


207 


90687 


13261 


5545 


151 


450 


>46548.96 


>37037.04 


25 


5107 


18271 


29928 


5.5 


24 


12743 


29 


167 


5706 


1189 


101 


7.8 


4919 


7974 


14 


1.1 


29 


75 


3.8 


67 


15 


98 


17468 


848 


416 


652 


2565 


9.5 


42321 


10068 


1352 


369 


3433 


12786 


13708 


50 


28249 


12437 


1745 


765 


423 


987 


1911 


108 


2926 


1404 


1965 


80 


330791 


22608 


414 


54 


891 


14328 


167 


4.9 


461 


1264 


15 


1.3 


183 


97 


2.8 


1890 


520 


1258 


132 


177 


44698 


>1 8447.84 


19830 


7.0 


504 


6649 


243 



SLGPGPGTK 

SLFGPGPGK 

LVGPGPGK 

KMFLQLAK 

KMGPGPGK 

KQENWYSLKK 

GVGPGPGLK 

GVSGPGPGK 

FLLYILFLVK 

LVFSNVLCFR 

SSFDIKSEVK 

TLYQIQVMKR 

KQVQMMIMIK 

GVIYIMIISK 

ELFDKDTFFK 

ALERLLSLKK 

KILIKIPVTK 

RLPLLPKTWK 

SQVSNSDSYK 

QQNQESKIMK 

IIALLIBPPK 

SSPLFNNFYK 

FLYLLNKKNK 

LQMMNVNLQK 

LTNHLINTPK 

IFISFYLINK 

RLFEESLGIR 

LLYILFLVK 

KSMLKELIK 

PVLTSLFNK 

KTMNNYMDC 

LFDKDTFFK 

YLFNQHIKK 

MQSSFFMNR 

RFYITTRYK 

TTRYKYLNK 

AVTFTPIYY 

ALERLLSLK 

SISGKYDIK 

EQRLPLLPK 

IALL1IPPK 

PVVCSMEYK 

VVCSMEYKK 

FSYDLRLNK 

HLNIPIGFK 

PLFNNFYKR 

YQNFQNADK 

QMMNVNLQK 



15105 
7.8 
3.4 
1004 
45 
84 
608 
47 
13 
446 
120 
1900 
361 
264 
777 
144 
147 
13 
11 
1656 
3469 
30 
100 
177 
25 
11 
1987 
64 
13 
189 
1949 
17 
931 
14 
13 
1.9 
117 
25 
233 
2086 
1088 
1241 
1940 
443 
29 
2.3 
2635 
2712 
20 



WO 2004/031211 



77 



PCT/US2003/031308 



HLA-A3 SUPERTYPE 



xOAiian r*a 

i3ci|ucncc 


A UJU1 


A *i 1 ni 


A it'll A1 

A*3101 


A*3301 


A*6801 






i i 
X 1 




25449 


14 


GTMYILLKK 

VI X J.VJL i. 1 1 fi /XvXV. 


9 9 


1 9 


90 




*> 1 
3.1 




1 O 


o n 
y.u 


2192 


1456 


18 


YLINKHWQR 


1034 


676 


4.4 


7.7 


3.7 


ALKISQLQK 


15 


96 


3203 


23800 


>54794.52 


KINSNFLLK 


17 


6.4 


68 


47740 


2737 


AAMXDPTTFK 


50 


7.2 








GTMTTSXYK 


4.0 


4.5 






i 


SXXPAXFQK 


14 


2.0 








ATAGDGXXEXRK 


184 


19 
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TABLE 17 



PCT/US2003/031308 



HLA-A24 SUPERTYPE 


Sequence 


SEQ AA Organism Protein 


Position Analog 




ID 




NO. 





AYGPGPGKF 


9 


Artificial 


Consensus 




A 


AYIGPGPGF 


9 


sequence 
Artificial 


Consensus 




A 


AYAAAAAAL 


9 


sequence 
Artificial 






Poly 


AYSSWMYSY 


9 


sequence 
EBV 


EBNA3 


176 




DLLDTASALY 


10 


HBV 


Core 


419 




WFHISCLTF 


9 


HBV 


NUC 


102 




KYTSFPWL 


8 


HBV 


pol 


745 




FAAPFTQCGY 


10 


HBV 


pol 


631 




SYQHFRKLLL 


10 


HBV 


POL 


4 




LYSHPIILGF 


10 


HBV 


POL 


492 




MSTTDLEAY 


9 


HBV 


X 


103 




MYVGDLCGSVF 


11 


HCV 


El 


275 




MYGPGPGGSVF 


11 


HCV 


El 


275 


A 


MYVGPGPGSVF 


11 


HCV 


El 


275 


A 


MYVGGPGPGVF 


11 


HCV 


El 


275 


A 


MYVGDGPGPGF 


11 


HCV 


El 


275 


A 


VMGSSYGF 


8 


HCV 


NS5 


2639 




EVDGVRLHRY 


10 


HCV 


NS5 


2129 




KYSKSSIVGW 


10 


HIV 


NEF 


4 


A 


KWSKSSIVGF 


10 


HIV 


NEF 


4 


A 


FFLKEKGGF 


9 


HIV 


NEF 


116 


A 


IYSKKRQEF 


9 


HIV 


NEF 


175 


A 


IYSKKRQEIF 


10 


HIV 


NEF 


175 


A 


LYVYHTQGYF 


10 


HIV 


NEF 


190 


A 


VYHTQGYFPDF 


11 


HIV 


NEF 


. 192 


A 


RYPLTFGW 


8 


HIV 


NEF 


216 




RYPLTFGF 


8 


HIV 


NEF 


216 


A 


RFPLTFGF 


8 


HIV 


NEF 


216 


A 


TYGWCFKL 


8 


HIV 


NEF 


222 


A 


TFGWCFKF 


8 


HIV 


NEF 


222 


A 


LYVYHTQGY 


9 


HIV 


NEF 


190 


A 


NYTPGPGIRF 


10 


HIV 


NEF 


1 206 


A 


QYPPLERLTL 


10 


HIV 


REV 


78 


A 


QLPPLERLTF 


10 


HIV 


REV 


78 


A 


KYGSLQYLAL 


10 


HIV 


VIF 


146 


A 


LSKISEYRHY 


10 


HPV 


E6 


70 




ISEYRHYNY 


9 


HPV 


E6 


73 




RFHNIRGRW 


9 


HPV 


E6 


131 




RFLSKISEY 


9 


HPV 


E6 


68 




RFHNISGRW 


9 


HPV 


E6 


124 




VYDFAFRDLCI 


11 


HPV 


E6 


49 




PYAVCDKCLKF 


11 


HPV 


E6 


66 




QYNKPLCDLLI 


11 


HPV 


E6 


98 





WO 2004/031211 PCT/US2003/031308 

• 79 



HLA-A24 SUPERTYPE 


Sequence 


SEQ 
ID 
NO. 


AA 


Organism 


Protein 


Position Analog 


PFGICKLCLRF 




11 


HPV 


E6 


59 




VYQFAFKDLCI 




11 


HPV 


E6 


44 




AYAACHKCIDF 




11 


HPV 


E6 


61 




VYKFLFTDLRI 




11 


HPV 


E6 


42 




PYGVCIMCLRF 




11 


HPV 


E6 






PYAVCRVCLLF 




11 


HPV 


E6 


69 




VYDFVFADLRI 




11 


HPV 


E6 


42 




QYNKPLCDLF 




10 


HPV 


E6 


OR 


A 
A 


VYEFAFKDLF 




10 


HPV 


E6 




A 
A 


FYSKVSEFRF 




10 


HPV 


E6 


60 


A 
A 


VYREGNPFGF 




10 


HPV 


E6 


jj 


A 
A 


FYSRIRELRF 




10 


HPV 


E6 


/ 1 


A 

A. 


PYAVCRVCLF 




10 


HPV 


E6 


69 

oz 


A 
A. 


FYSKVRKYRF 




10 


HPV 


E6 


*79 
/Z 


A 
A 


LYGDTLEQTF 




10 


HPV 


E6 


R^ 


A 
A 


VYDFAFRDF 




9 


HPV 


E6 




A 
A 


AYRDLCIVY 




9 


HPV 


E6 


jj 


A 


AFRDLCIVF 




9 


HPV 


E6 


jj 


A 


PYAVCDKCF 




9 


HPV 


E6 


DO 


A 
A 


KYYSKISEY 




9 


HPV 


E6 


/ 0 


A 


KFYSKISEF 




9 


HPV 


E6 


/J 


A 

A 


CYSLYGTTF 




9 


HPV 


E6 


O / 


A 
A 


RYHNIRGRW 




9 


HPV 


E6 


1 J J 


A 

A 


RFHNIRGRF 




9 


HPV 


E6 


1 ** 1 
1 j 1 


A 
A 


VYCKTVLEF 




9 


HPV 


E6 


jj 


A 
A 


AYKDLFVVY 




9 


HPV 


E6 


4R 


A 
A 


AFKDLFVVF 




9 


HPV 


E6 


4R 

HQ 


A 
A 


LYVVYRDSI 




/ 9 


HPV 


E6 


S9 


A 
A 


LFVVYRDSF 




9 


HPV 


E6 


<\9 
jZ 


A 
A 


RYHNIAGHY 




9 


HPV 


E6 


196 


A 

/A. 


RFHNIAGHF 




9 


HPV 


E6 


1 96 


A 
r\ 


VYGTTLEKF 




9 


HPV 


E6 


R^ 

Oj 


A 
r\ 


AYADLTVVY 




9 


HPV 


E6 


46 




AFADLTVVF 




9 


HPV 


E6 


46 


A 


RYLSKISEY 




9 


HPV 


E6 


68 


A 


NYSVYGNTF 




9 


HPV 


E6 


RO 


A 


RYHNISGRW 




9 


HPV 


E6 


124 


^ 


AYKDLCIVY 




9 


HPV 


E6 


4R 
to 


A 


AFKDLCIVF 




9 


HPV 


E6 


4R 


A 


AYAACHKCF 




9 


HPV 


E6 


61 


A 


VYGETLEKF 




9 


HPV 


E6 


85 


A 


RYHSIAGQY 




9 


HPV 


E6 


126 


A 


RFHSIAGQF 




9 


HPV 


E6 


126 


A 


KYLFTDLRJ 




9 


HPV 


E6 


44 


A 


KFLFTDLRF 




9 


HPV 


E6 


44 


A 


LYTDLRIVY 




9 


HPV 


E6 


46 


A 


LFTDLR1VF 




9 


HPV 


E6 


46 


A 



WO 2004/031211 



80 
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HLA-A24 SUPERTYPE 


Sequence 


SEQ 
ID 
NO. 


AA Organism Protein 


Position Analog 



PYGVCIMCF 


9 


HPV 


PA 


59 


A 


RFLSKISEF 


9 


HPV 


PA 


OO 


A 


EYRHYQYSF 


9 


HPV 

1 11 V 


PA 


75 


A 


RYHNIMGRW 


9 


HPV 

-III V 


PA 
no 


1 O/l 

124 


A 


RFHNIMGRF 


9 


HPV 


PA 


124 


A 


VYNFACTEF 


9 


HPV 

111 V 


PA 
no 


45 


A 


NYACTELKL 


□ 

✓ 


HPV 

XXX Y 


pa 
no 


47 


A 


NFACTELKF 


o 

j 


HPV 

XXX V 


pa 
no 


47 


A 


PYAVCRVCF 


Q 


HPV 
nr v 


p/; 
no 


62 


A 


LYYSKVRKY 


o 


xlr V 


P/C 

no 


71 


A 


LFYSKVRKF 


Q 


T4PV 
ox V 


no 


71 


A 


VYDFVFADF 


Q 


HPV 

nr V 


bo 


42 


A 


VYADLRIVY 


Q 


HPV 

nr V 


no 


46 


A 


VFADLRIVF 


Q 


HPV 

rir V 


no 


46 


A 


NYSLYGDTF 


Q 


nr v 


p^ 
no 


80 


A 


RFHNISGRF 


Q 


HPV 
nr V 


no 


124 


A 


LYNLLIRCF 


Q 


HPV 
nr v 


pa 
no 


98 


A 


FYSKVSEF 


o 


HPV 
nr v 


pa 
no 


69 




VYREGNPF 


Q 
O 


HPV 
nr V 


p< 
no 


53 




VFEFAFKDLF 


1 n 

1 u 


HPV 
rir v 


p< 
no 


44 




EYRHYCYSLY 


\ n 


HPV 
rir V 


CO 


82 




EYRHYNYSLY 


1 u 


HPV 

rir V 


no 


75 




ETRHYCYSLY 


1 0 
1U 


HPV 

rir v 


no 


82 


A 


EYDHYCYSLY 


1 n 

1 U 


HPV 
rir V 


P/C 

no 


82 


A 


KTRYYDYSVY 


1 ft 


HPV 
nr v 


p£ 
no 


78 


A 


KYDYYDYSVY 


1 0 


HPV 
nr v 


no 


78 


A 


ETRHYNYSLY 


1 V 


HPV 
nr v 


no 


75 


A 


EYDHYNYSLY 


1 0 


HPV 
nr v 


pa 
no 


75 


A 


TYCCKCDSTL 


10 


HPV 

1 11 V 


P7 


56 


A 


TFCCKCDSTF 


10 


HPV 


E7 


30 


A 


TYCHSCDSTF 


10 


HPV 


P7 
n / 


58 


A 


CYTCGTTVRF 


10 


HPV 


E7 


^0 


A 

A 


LYPEPTDLF 


9 


HPV 


P7 
n / 


15 


A 


NYYIVTCCF 


9 


HPV 


E7 


52 


A 


LFLNTLSF 


8 


HPV 


E7 


89 




LFLSTLSF 


8 


HPV 


E7 


90 




RVLPPNWKY 


9 


Human 


40s ribo protS13 


132 




RLAHEVGWKY 


10 


Human 


60s ribo protL13A 


139 




AYKKQFSQY 


9 


Human 


60s ribo prot L5 


217 




KTKDIVNGL 


9 


Human 


Factin capping protein 


235 




SLFVSNHAY 


9 


Human 


fructose 


355 




TYGPGPGSLSF 






biphosphatealdolase 






11 


Human 


Her2/neu 


63 


A 


TYLGPGPGLSF 


11 


Human 


Her2/neu 


63 


A 


TYLPGPGPGSF 


11 


Human 


Her2/neu 


63 


A 


TYLPTGPGPGF 


11 


Human 


Her2/neu 


63 


A 


RWGLLLALL 


9 


Human 


Her2/neu 


8 





WO 2004/031211 



81 
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HLA-A24 SUPERTYPE 


Sequence 


SEQ 
ID 
NO. 


AA 


Organism 


Protein 


Position Analog 


PYVSRLLGI 




9 


Human 


Her2/neu 


780 




TYT PTNA<sT 




y 


Human 


Her2/neu 


63 




x i ur vji vjL»ir 




i r\ 

1U 


Human 


MAGE3 


195 


A 


1 1 rururuir 




i (\ 


Human 


MAGE3 


195 


A 


TVP V HP rjpnc 




1 A 


Human 


MAGE3 


195 


A 


xN-loLJ V UK I I 




y 


Human 


NADH 


53 












ubiqoxidoreductase 




LYSACFWWL 




9 


Human 


OA1 


194 




LYSACFWWF 




9 


Human 


OA1 


194 


A 

A 


TYSVSFDSLF 




10 


Human 


PSM 


624 




TYGPGPGSLF 




10 


Human 


PSM 


624 


A 

A 


TYSGPGPGLF 




10 


Human 


PSM 


624 


A 

A 


TYSVGPGPGF 




10 


Human 


PSM 


624 


A 


AYPNVSAKI 




9 


Lysteria 


Iisteriolysin 


196 




AYGPGPGKI 




9 


Lysteria 


listeriolysin 


196 


A 

A 


IMVLSFLF 




8 


Pf 


CSP 


427 




YYGKQENW 




8 


Pf 


CSP 


55 




VFNVVNSSI 




9 


Pf 


CSP 


416 




ALFQEYQCY 




9 


Pf 


CSP 


18 




LYNTEKGRHPF 




11 


Pf 


EXP 


100 




YFILVNLL 




8 


Pf 


LSA 


10 




KFFDKDKEL 




9 


Pf 


LSA 


76 




KFIKSLFHI 




9 


Pf 


LSA 


1876 




YFILVNLLIF 




10 


Pf 


LSA 


10 




FYFILVNLLIF 




11 


Pf 


LSA 


9 




SFYFILVNLLI 




11 


Pf 


LSA 


8 




VFLIFFDLF 




9 


Pf 


SSP2 


13 




LYLLMDCSGSI 




11 


Pf 


SSP2 


49 




KVSDEIWNY 




9 


Pf 




182 




SYKSSKRDKF 




10 


Pf 




225 




RYQDPQNYEL 




10 


Pf 




21 




DFFLKSKFNI 




10 


Pf 




3 




IFHFFLFLL 




9 


Pf 




11 




VFLVFSNVL 




9 


Pf 




41 




TYGIIVPVL 




9 


Pf 




160 




NYMKIMNHL 




9 


Pf 




34 




TYKKKNNHI 




9 


Pf 




264 




VYYNILIVL 




9 


Pf 




277 




LYYLFNQHI 




9 


Pf 




285 




SFFMNRFYI 




9 


Pf 




310 




FYITTRYKY 




9 


Pf 




316 




KYINFINFI 




9 


Pf 




328 




KYEALIKLL 




9 


Pf 




380 




IYYFDGNSW 




9 


Pf 




40 




VYRHCEYIL 




9 


Pf 




94 




TWKPTIFLL 




9 


Pf 




135 




SYKVNCINF 




9 


Pf 




168 
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HLA-A24 SUPERTYPE 



Sequence 


SEQ 
ID 
NO. 


AA 


Organism 


Protein 


Pncitinn 


A 
J\ 






9 


Pf 




216 




IN i rlrlrr I W 




9 


Pf 




218 




I-II?I7T , \X/i r ""T*K At? 

rLrr 1 WO 1 Nir 




9 


Pf 




222 




Mr VKKYrbL 




9 


Pf 




229 








9 


Pf 




295 




r* r L, J\oiSX IN 1 




9 


Pf 




4 




ivlYl I oJLcJVlNiJLf 




9 


Pf 




61 




I I IN IN TIN IN fNj 




9 


Pf 




77 




I i IN Jvo 1 X2JSJL 




9 


Pf 




87 




PVPPTAMT T 




9 


Pf 




109 




V i AJsjlJrVbX 




9 


Unknown 


Naturally processed 




A 


1 i UNA 1 V 1 V 




9 


Unknown 


Naturally processed 




A 


KYPTTR VVPY 




y 


Unknown 


Naturally processed 




A 


VYVXSXVTX 




9 


Unknown 


Naturally processed 




A 


DAQXXXNTX 




9 


Unknown 


Naturally processed 




A 


KYQAVTTTL 




9 


Unknown 


Tumor pi 98 


197 




KYGP GPGTTTL 




11 


Unknown 


Tumor pi 98 


197 


A 


KYQGPGPGTTL 




11 


Unknown 


Tumor pi 98 


197 


A 



WO 2004/031211 



83 

TABLE 18 



PC17US2003/031308 



HLA-A24 SUPERTYPE 



Sequence 


A*2402 


A*2301 


A*2902 


A*3002 


a vnprrPrrK'F 

/A. X VjTx vJTa vjTJNJr 


9 A 


0 7 

y* / 




^ 9 


/V i XUrurur 


91 7 
Zl / 


1 9 
1Z 


1 ^CQ7 


3 /Zo 


A VA A A A A AT 
Ai AAAAAAL 


A A 1 

443 








A VC C YXTTV/fVO'V 
AiooVY JLV1 I o x 




71 

Zl 




4.y 


■pvT t Tr\ r r AC AT V 

1J.L/.L1J 1 AoAJL Y 






74 


51 


W 7T7TJTC /T TTj 
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ji^x\t\xy X-I x v v r 


90^ 




770 
/ / y 


1 ^7 


RYLSKISEY 

XV X J — 'L/XVJLU 1 ■> X 


142 


98 




1 1 

X • X 


NYSVYGNTF 
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Z.J 


1 J /U/ 


A O A 

430 


XX X XXxN 11 VX VJXX YV 


9Q 

zy 


1 9 

Iz 


1 06990 


7.1 


RFHNTMOR F 

XVX X X_L N XXVX V_J XVJT 


1Q 


9 A 
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9 
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X 
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9 
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9 


HIV 


nef 


94 




FPGPGPGPL 


9 


HIV 


nef 


94 


A 


FPVGPGPGL 


9 


HIV 


nef 


94 


A 


GPKVKQWPI 


9 


HTV 


POL 


197 


A 


LPPLERLTI 


9 


HIV 


REV 


79 


A 


CPEEKQRHL 


9 


HPV 


E6 


118 




VPGPGPGL 


8 


Human 


Her2/neu 


884 


A 


RPGPGPGVSEF 


11 


Human 


Her2/neu 


966 


A 


RPRGPGPGSEF 


11 


Human 


Her2/neu 


966 


A 


RPRFGPGPGEF 


11 


Human 


Her2/neu 


966 


A 


RPRFRGPGPGF 


11 


Human 


Her2/neu 


966 


A 


APGPGPGAAPA 


11 


Human 


p53 


76 


A 


APAGPGPGAPA 


11 


Human 


p53 


76 


A 


APAAGPGPGPA 


11 


Human 


p53 


76 


A 


APAAPGPGPGA 


11 


Human 


p53 


76 


A 


RPRGDNFAV 


9 


Pf 


SSP2 


305 




RPGPGPGAV 


9 


Pf 


SSP2 


305 


A 


RPRGPGPGV 


9 


Pf 


SSP2 


305 


A 


APRTVALTAL 


10 


Unknown 


Naturally procesed 






APGPGPGTAL 


10 


Unknown 


Naturally procesed 




A 


APRGPGPGAL 


10 


Unknown 


Naturally procesed 




A 


APRTGPGPGL 


10 


Unknown 


Naturally procesed 




A 


XVXDNATEY 


9 


Unknown 


Naturally procesed 




A 


LGFVFTLTV 


9 


unknown 
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TABLE 20 



HLA-B7 SUPERTYPE 



SEQ 



Spniipnrf* 

ucuvc 


ID NO B*0702 


3*3501 


XJ Jivl 


XJ> JJl/l 


XJ> Jtvl 


APGPGPGLL 


299 


7481 


1614 


181 17 


15613 


APRGPGPGL 


4.9 


974 


633 


19779 


1120 


OPRAPLRPI 


6770 


>72000 


>55000 


12 

X z. 


>1 00000 


YPLHEOHGM 


>55000 


20785 




10 

X w 


>1 00000 


CPTVQASKL 


3247 


645 


448 


1861 


21643 


SPTYKAFL 

WX X A AiOU I— f 


109 


31 169 

j x x \JZs 


4665 


54870 


58651 

JOUJ X 


SPGPGPGL 


173 


2337 


3535 


95607 


51979 


TPAGPGPGVF 

X X .fYVJX VJJT VJ V x 


114 


174 


906 


9690 


151 


TPARGPGPGF 
x x xtxvvjx vjr vjf 


X*t*T 


1 678 


941 8 


9749 
Z /*rZ 


11768 
J 1 /Oo 


TPTfTWfrT AT 

x x A VJ VV VJ JLaTIJ. 


76 

/ VJ 


51 45 


101 


1 141 


1 79 
1 /Z 


APCNFFTSA 

xxx viii x x 


43 


8087 


1045 

X V/*T J 


>22409 64 


0 61 


VJl VJXxxV-TxXN, V X 


1UOU 


>79000 


>550oo 


9 9 
z.z 


~>50000 


"RPOVPT PPMTT 
xvr vj_ v a juxv_r ivjL x x 


47000 
*r j\j\jy 


>1 80Q7 16 
Floys' / JO 


80R1 
ovo i 


91 518 


1 9Q 

izy 


FPVRPOVPT 

XXV XVX VJJ V X x 


94 


124 

lit 




999 


0 1 

y. X 


RPOVPLRPT 

XVX VJ^ V X X-/XVX X 


367 


>91995 81 


>0001 64 


85115 


1915 


RPOVPLRPMTI 

XVX VX V X X/1M XVX X X 


140 


10455 


5045 


91 518 

x, X J JO 


>1 51 98 50 


YPLTFGWCT 

X X X-/ X X VJ YV V_>X 


54283 


1 378 

X mJ I O 


1 51 


1 54 


70 
/if 


FPT TFGWCT 

X X i-J X X VJ VV v^x 


47051 


164 


61 

Uj 


16 

JO 


14 


FPT TFCtWOFTv'T 

X X \-i X X VJ VV V/iJ\J, 


59567 


40Q1 


500 


1 88 
loo 


1 05 


FPVRPOVPL 

X XT Y XXX VJJ Y X X_» 


17 


3 8 

J.O 


1 8 
x o 


40 


91 
Z 1 


FPGPGPGPL 

X X VJX VJX VJX Xj 


1584 

X <JO*T 


496 


9110 


91016 

Z x UjO 


9Q000 


FPVGPGPGL 


106 


14 


138 


32 


246 


GPKVKQWPI 


5500 


>72000 


>55000 


23 


>50000 


LPPLERLTI 


24398 


13399 


359 


2624 


11941 

X X — tJ 


CPEEKQRHL 


10 


>52554.74 


>35483.87 


>109411.76 


>76923.08 


VPGPGPGL 


1517 


447 


537 


4094 


46405 


RPGPGPGVSEF 


119 


18115 


16774 


20988 


3360 


RPRGPGPGSEF 


11 


24871 


>14824.8 


19336 


2745 


"D T>"D T?r^lj^T)/^ , u717 


1 A 

14 


on 


*»w 1 A OO A O 

>14824.8 


76844 


15470 


r> T>T> xjt> CVOC^XiCVQ 

JtvJrKJr KvjrJr vjrr Crr 


y. / 


>juyui.z9 


■-^1/1 OO A O 


49682 


60095 


A DABPTlrt A AT) 

AJr vjjf vjrCjr AAJr 
A 


1 1 1 o 
1 1 lz 


1 oco 

IZOZ 


ion 

1317 


A O ^T/T 

4366 


O ZT 1 

361 


APAGPGPGAP 
A 


161 


>28915.66 


11947 


>39743.59 


43 


APAAGPGPGP 
A 


173 


12845 


12470 


28574 


204 


APAAPGPGPG 

x 


811 


3484 


15814 


>39240.51 


158 


A 

RPRGDNFAV 


12 


20386 


1681 


>46268.66 


212 


RPGPGPGAV 


23 


48487 


2899 


>46268.66 


1891 


RPRGPGPGV 


11 


2368 


52 


34831 


47 


APRTVALTAL 


12 


4351 


14601 


61596 


16804 


APGPGPGTAL 


81 


16315 


16462 


>4366L97 


35965 


APRGPGPGAL 


11 


23381 


12732 


>43661.97 


1665 


APRTGPGPGL 


15 


1414 


1559 


22012 


2043 


XVXDNATEY 


>55000 


444 






>100000 


LGFVFTLTV 


849 


>72000 


27500 


>93000 


464 
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TABLE 21 



PCT7US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 



V>V| uvutv 


NO. AA 


Organism 


Protein 


Position Analog 


QCA A V A 

oC/vA I AJSJvl 


Q 


A rti'fir'isil 


nnnl rnn^enQiiQ 


A 






CwUUvllvw 






rjrrxfpvTT AAA 
OJirr i JvAAA 


0 


jTVJ. UJ.it/iaJ. 


nnol pon^eTKii^ 

UUUJl UUlidwUdUO 


A 






cpmiptirp 






CT3 A "DVT/" A TT 


q 

y 


/Vrilllw/lai 


nnn1 ^nticpncnc 

±}\J\JX 1/UlloCJUaU.O 


A 






bCLJ^UCilL/C 






bbAPKYAl.L 


o 

y 


A Pi r»i o 1 

/\milClal 


nrtrtl PrtTlCPTICIIC 


A 






sequence 






a urvvr a A w 
AEFKYJAAV 


Q 

y 




t"\f~ir\ 1 prttlCPTIQIlC 
UUUl OUXloCiloUo 


A 












AEJLFYLAKY 


Q 

y 


A t* 4 i Pi /*»•!«» 1 


UUUl OUil^CilaUo 


A 






Sequence 






A T2TDVT A VT? 

AblrlsXA Y r 


Q 

y 


/YITlIlClal 


pUUl L/L/IloClloUd 


A 






cf>niifvnce 

o Uviiwv 






"DTT'ET^'V A A A 17 

FrrDYAAAr 


o 

y 


A "Pi /"» i ol 




A 






SCUUGlil/C 






FPr KYKAAF 


o 
y 


/MTlIlClal 




A 






sequence 






T7PT7 W A T<f AF 


Q 


xiJL UllVslCll 




A 






seauence 






FPFKYAAAF 


9 


Artificial 




A 






sequence 






FAFKYAAAF 


9 


Artificial 




A 






sequence 






FQFKYAAAF 


9 


Artificial 




A 






sequence 






FDFKYAAAF 


9 


Artificial 




A 






sequence 






SENDRYRLL 


9 


EBV 


BZLF1 


zuy a 


IEDPPYNSL 


9 


EBV 


lmpz 


1(\f\ A 
ZUU A 


YEANGNLI 


8 


Flu 


TT A 

HA 


1 A 

zoy a 


YEDLRVLSF 


9 


Flu 


JNJr 


A 


SDYEGRLI 


Q 
O 


T?1ii 


TvTD 




GEISPYPSL 


y 


rlu 




i ^ro a 

1 JO -rv 


MDIDPYKEF 


y 


T_I"D A T 

rib V 


tot ir* 




LDKGIKPY 


o 
O 


rib V 


POT 




ADLMGYIPL 


y 


rlCV 


core 


lJ 1 


LDPYARVAI 


y 


HL/V 


JNoDD 


ZOOJ 


A T?"KTT VX/WrX/AT" 

AEInLW V IVY 


y 


rilV 


gplzU 




KEInJLW V 1 v y 


y 


T-TTA7 
JtltV 


gplZU 


1 A 


A tjt/t tin /TATA/ 

AEKLWV IVY 


y 


TTT"\ T 

rll V 


cm i on 


1 A 


AxijNxvVv V 1 V I 


Q 

y 


T-TTV 
ill V 


gpizu 


1 A 


AENLKVTVY 


9 


HIV 


gpl20 


1 A 


AENLWKTVY 


9 


HIV 


gp!20 


1 A 


AENLWVKVY 


9 


HIV 


gpl20 


1 A 


AENLWVTKY 


9 


HIV 


gpl20 


1 A 


AENLWVTVKr 


9 


HIV 


gpl20 


1 A 


FENLWVTVY 


9 


HIV 


gpl20 


1 A 


VENLWVTVY 


9 


HIV 


gpl20 


1 A 


PENLWVTVY 


9 


HIV 


gpl20 


1 A 


NENLWVTVY 


9 


HIV 


gpl20 


1 A 


DENLWVTVY 


9 


HIV 


gpl20 


1 A 
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PCT/US2003/031308 



HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence 


NO. AA 


Organism 


Protein 


TENLWVTVY 


9 


HIV 


gpl20 


YENLWVTVY 


9 


HIV 


gpl20 


ATNLWVTVY 


9 


HIV 


gpl20 


AEFLWVTVY 


9 


HIV 


gpl20 


AEVLWVTVY 


9 


HIV 


gpl20 


AEPLWVTVY 


9 


HIV 


gpl20 


AEDLWVTVY 


9 


HIV 


gpl20 


AENLWVTVY 


9 


HIV 


gpl20 


AETLWVTVY 


9 


HIV 


gpl20 


AENTWVTVY 


9 


HIV 


gpl20 


AENVWVTVY 


9 


HTV 


gpl20 


AENPWVTVY 


9 


HIV 


gpl20 


AENDWVTVY 


9 


HTV 


gpl20 


AENNWVTVY 


9 


HIV 


gpl20 


AENTWVTVY 


9 


HIV 


gpl20 


AENLFVTVY 


9 


HIV 


gpl20 


AENLVVTVY 


9 


HTV 


gpl20 


AENLPVTVY 


9 


HIV 


gpl20 


AENLDVTVY 


9 


HIV 


gpl20 


AENLNVTVY 


9 


HTV 


gpl20 


AENLTVTVY 


9 


HIV 


gpl20 


AENLWFTVY 


9 


HIV 


gp!20 


AENLWLTVY 


9 


HIV 


gpl20 


AENLWPTVY 


9 


HIV 


gp!20 


AENLWDTVY 


9 


HIV 


gpl20 


AENLWNTVY 


9 


HIV 


gpl20 


AENLWTTVY 


9 


HIV 


gpl20 


AENLWVTVY 


9 


HIV 


gpl20 


AENLWWVY 


9 


HIV 


gpl20 


AENLWVTVY 


9 


HIV 


gpl20 


AENLWVDVY 


9 


HIV 


gpl20 


AENLWVNVY 


9 


HIV 


gp!20 


AENLWVSVY 


9 


HIV 


gpl20 


AENLWVTFY 


9 


HIV 


gpl20 


AENLWVTLY 


9 


HIV 


gpl20 


AENLWVTPY 


9 


HIV 


gp!20 


AENLWVTDY 


9 


HIV 


gpl20 


AENLWVTNY 


9 


HIV 


gpl20 


AENLWVTTY 


9 


HIV 


gpl20 


AENLWVTVA 


9 


HIV 


gpl20 


AENLWVTVC 


9 


HIV 


gpl20 


AENLWVTVE 


9 


HIV 


gpl20 


AENLWVTVF 


9 


HIV 


gpl20 


AENLWVTVG 


9 


HIV 


gpl20 


AENLWVTVH 


9 


HIV 


gpl20 


AENLWVTVI 


9 


HIV 


gpl20 


AENLWVTVL 


9 


HIV 


gpl20 


AENLWVTVM 


9 


HIV 


gpl20 


AENLWVTVN 


9 


HIV 


gpl20 


AENLWVTVP 


9 


HTV 


gpl20 


AENLWVTVQ 


9 


HIV 


gpl20 



Position Analog 



A 
A 
A 
A 
A 
A 
A 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



WO 2004/031211 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence 


NO. AA 


Organism 


Protein 


.r osiuon 


AENLWVTVR 


9 


HIV 


-| on 

gpI20 




AENLWVTVS 


9 


TTTt r 

HIV 


gpl20 




AENLWVTVT 


9 


HIV 


•t orv 

gplzO 




AENLWVTVV 


9 


HIV 


gplzU 




AENLWVTVW 


9 


HIV 


1 0/\ 

gpl20 


1 


AENLWVTVY 


9 


HIV 


gpl20 


1 


AENLYVTVF 


9 


HIV 


gpl20 




TEPAAVGVGAV 


11 


HIV 


NEF 


1 o 

33 


AEPAAEGV 


8 


HIV 


NEF 


34 


AEPAAEGVGA 


10 


HIV 


NEF 


34 


AEPAAEGVGAV 


11 


HIV 


XTT7T? 

NEr 


34 


QEEEEVGFPV 


10 


HIV 


NEF 


Q/i 

o4 


EEEEVGFPV 


9 


HIV 


NEF 


86 


EEEVGFPV 


8 


HIV 


NEF 


87 


EEVGFPVRPQV 


11 


HIV 


NEF 


88 


DEEVGFPV 


8 


HIV 


NEF 


o9 


KEKGGLDGL 


9 


HIV 


NEF 


120 


KEKGGLDGLI 


10 


HIV 


NEF 


i or* 
12U 


QEILDLWV 


8 


HIV 


Nbr 


1 QA 

lo4 


QEILDLWVY 


9 


HIV 


NEF 


184 


AETFYVDGA 


9 


HIV 


POL 


629 


EEKPRTLHDL 


10 


HPV 


Eo 


/Z 

O 


NEILIRCII 


9 


HPV 


E6 


97 


QEKKRHVDL 


9 


HPV 


E6 


113 


AEGKEVLL 


8 


Human 


CEA 


A /C 

4o 


QELFIPNI . 


8 


Human 


CEA 


282 


QELFISNI 


8 


Human 


CEA 


460 


TEKNSGLY 


8 


Human 


CEA 


4oo 


AELPKPSI 


8 


Human 


CEA 


4yb 


PEAQNTTY 


8 


Human 


CEA 




IESTPFNVA 


9 


Human 


CEA 


38 


AEGKEVLLL 


9 


Human 


CEA 


46 


EEATGQFRV 


9 


Human 


CEA 


1 *20 


VEDKDAVAF 


9 


Human 


CEA 


157 


CEPETQDAT 


9 


Human 


OX? A 

CEA 


1 

10/ 


PETQDATYL 


9 


Human 


CEA 




CETQNPVSA 


9 


Human 


CEA 


o i c 

215 


QELFIPNIT 


9 


Human 


CEA 


o oo 
282 


AEPPKPFIT 


9 


Human 


CEA 


320 


VEDEDAVAL 


9 


Human 


CJtsA 


QO AT 


CEPEIQNTT 


9 


Human 


CEA 


O /I c 

345 


PEIQNTTYL 


9 


Human 




34 / 


T " f^/""*/'"" , T/*VKTT?T 

i JbUUiQNEL 


n 

y 


Human 




7Q1 

i 


QELFISNIT 


9 


Human 


CEA 


460 


TEKNSGLYT 


9 


Human 


CEA 


468 


AEGKEVLLLV 


10 


Human 


CEA 


46 


KEVLLLVHNL 


10 


Human 


CEA 


49 


GERVDGNRQI 


10 


Human 


CEA 


70 


REIIYPNASL 


10 


Human 


CEA 


98 


iNEEATGQFRV 


10 


Human 


CEA 


131 


EEATGQFRVY 


10 


Human 


CEA 


132 



WO 2004/031211 



93 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 



Sequence NO. 


AA 


Organism 


Protein 


Positic 


GENLNLSCHA 


10 


Human 


CEA 


252 


/"^t-»t r<T , n\ ttt^i t 

QELFIPNITV 


10 


Human 


CEA 


282 


CEPEIQNTTY 


10 


Human 


CEA 


345 


PEIQNTTYLW 


10 


Human 


CEA 


347 


CEPEAQNTTY 


10 


Human 


CEA 


523 


PEAQNTTYLW 


10 


Human 


CEA 


525 


MESPSAPPHRW 


11 


Human 


CEA 


1 


IESTPFNVAEG 


11 


Human 


CEA 


38 


GERVDGNRQII 


11 


Human 


CEA 


70 


REHYPNASLL 


11 


Human 


CEA 


98 


NEEATGQFRVY 


11 


Human 


CEA 


131 


CEPETQDATYL 


11 


Human 


CEA 


167 


GENLNLSCHAA 


11 


Human 


CEA 


252 


CEPEIQNTTYL 


11 


Human 


CEA 


345 


PEIQNTTYLWW 


1 1 

1 I 


riuiTiaii 




1 


YECGIQNELSV 


11 


Human 


CEA 


391 


NELSVDHSDPV 


11 


Human 


CEA 


397 


CEPEAQNTTYL 


11 


Human 


CEA 


523 


PEAQNTTYLWW 


11 


Human 


CEA 


525 


PEIQNTTYLWWV 


12 


Human 


CEA 


347 


PEAQNTTYLWW 
V 


12 


Human 


CEA 


525 


CEPEIQNTTYLW 
W 

AEMGKGSFKY 


13 


Human 


CEA 


345 


10 


Human 


elong. Factor Tu 


48 


SEDCQSL 


7 


Human 


Her2/neu 


209 


REVRAVT 


7 


Human 


Her2/neu 


351 


FETLEEI 


7 


Human 


Her2/neu 


400 


TELVEPL 


7 


Human 


Her2/neu 


694 


SECRPRF 


7 


Human 


Her2/neu 


963 


PETHLDML 


8 


Human 


Her2/neu 


39 


QEVQGYVL 


8 


Human 


Her2/neu 


78 


RELQLRSL 


8 


Human 


Her2/neu 


138 


CELHCPAL 


8 


Human 


Her2/neu 


264 


LEEITGYL 


8 


Human 


Her2/neu 


403 


EEITGYLY 


8 


Human 


Her2/neu 


404 


DECVGEGL 


8 


Human 


Her2/neu 


502 


AEQRASPL 


8 


Human 


Her2/neu 


644 


KEILDEAY 


8 


Human 


Her2/neu 


765 


EEAPRSPL 


8 


Human 


Her2/neu 


1068 


SEDPTVPL 


8 


Human 


Her2/neu 


1113 


MELAALCRW 


9 


Human 


Her2/neu 


1 


QEVQGYVLI 


9 


Human 


Her2/neu 


78 


ppr\\n/ AT ATT" 

FEDNYALAV 


9 


Human 


Her2/neu 


108 


RELQLRSLT 


9 


Human 


Her2/neu 


138 


TEILKGGVL 


9 


Human 


Her2/neu 


146 


HEQCAAGCT 


9 


Human 


Her2/neu 


237 


CELHCPALV 


9 


Human 


Her2/neu 


264 


FESMPNPEG 


9 


Human 


Her2/neu 


279 


QEVTAEDGT 


9 


Human 


Her2/neu 


320 


CEKCSKPCA 


9 


Human 


Her2/neu 


331 


MEHLREVRA 


9 


Human 


Her2/neu 


347 



WO 2004/031211 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 

SEQ ~~ 
ID 



Sequence 


NO. AA 


Organism 


Prnfpin 
x i uicm 


irosinon 


REVRAVTSA 


o 


rTiiTnnn 
x x uxiici.il 




I 


OEFAGCKKI 


Q 


xxlXLLLaLl 


Up-O /mai i 

xicrz/neu 


OOZ 


EEITGYLYI 

JX X VJ X J—* X J. 


Q 


XXUJJldJl 


rierz/ncu 


/irk/< 


RELGSGLAL 


Q 

-7 


XI UIiid.Il 


xicrz/neu 


/I <o 


GEGLACHOL 


Q 


xxUxila.Il 


xierz/neu 


jUo 


OECVEECRV 

V^X-»x_<» V XjX_/V— 'XV V 


Q 


xxUxilall 


TJa-r-O /nan 




VFFCRVT OG 


Q 


xi um an 


Jblerz/neu 


54 1 


FFPPVT HOT 


y 


Human 


Jblerz/neu 


542 


AFOP A<sPT T 


o 
y 


Human 


Jderz/neu 


644 


OFTFT VFPT 

V^JJi X XjX-t V J_j»X X-f 


Q 

y 


Human 


Jtier2/neu 


692 


VFPT TP^HA 


Q 

y 


Human 


Herz/neu 


697 


TFT R KVTCVT 

X X_* J_/XVXV V XV. V X-» 


Q 

y 


xxuman 


Jtlerz/neu 


718 


OF TxJV'K'TP V A 

VjxllN YXVlx V J\ 


Q 

y 


Human 


Jtlerz/neu 


743 


JCV1J HFAYV 

XVX_/ 1 L-jLJ JCfA x V 


Q 


Human 


TT. n / 

Herz/neu 


765 




Q 


Human 


rlerz/neu 


769 


DFTF VTT Ann 

XJ X-j X XJf X X XVA 1 / vJ 


Q 

y 


Human 


Jblerz/neu 


873 


LESTLRRRF 

1 ;l > O X X^XVXVXVX 


Q 

y 


Human 


rlerz/neu 


891 


GERT POPPT 
vjxwxvx-fx v^xr xr x 


y 


Human 


rlerz/neu 


938 


XwX_>X-/X-/i/lVX VJJ-/X-/ 


Q 

y 


Human 


Her2/neu 


1009 


FFVT VPOOft 


o 
y 


Human 


rlerz/neu 


1021 


FFFAPP 9PT 

1 i\ iL2jr\S. Ivor X-» 


y 


Human 


rlerz/neu 


1067 


FFAPP^PT A 


y 


Human 


rlerz/neu 


1068 


SFGA OSTj VF 
oxv\jrx\jox/ v x 


Q 

y 


Human 


Jtlerz/neu 


1078 


PFYVWOPTlV 

X X_> X V liyiJU V 


Q 

y 


Human 


Her2/neu 


1137 


PFYT TPOGG 

XT Xi X X-» X x V^VJVJ 


Q 

y 


Human 


rlerz/neu 


1194 


PFPGAPP^T 


y 


Human 


Herz/neu 


1228 


AFTsTPFVT HT 

/VCflNXIi X X-rvJX^ 


Q 

y 


Human 


Jblerz/neu 


1243 


MFT A A T PP WPr 

1VI P» 1 //"X/TlXw v^XV VV VJ 


1 n 
I u 


Human 


Her2/neu 


1 


LET TYT PTNA 

■1, tl-txu X X XjX X IN XX 


1 n 


Human 


rlerz/neu 


60 


OFVOGWT TA 

V^X-i V V 7 VJ X V X_ri_rt. 




Human 


Jblerz/neu 


78 


FFDiSTVAT A VT 

X XJ/XVIN X /T.J_/^A. V X_» 


i n 


Human 


rlerz/neu 


108 


TFTT KGGVT T 

X i.'l 1,,/XVvJ VJ V X->X 


1U 


Human 


rlerz/neu 


146 


GFSSFDPOST 


1 n 


Human 


Her2/neu 


206 


SEDCOSLTRT 


1 o 

X Lr 


nunian 


Jrierz/neu 


209 


CELHCPALVT 


1 n 


rxuiiidii 


rierz/neu 


264 


MEHLREVRAV 


1 0 

XV/ 


xxUIIlaJx 


rierz/neu 


347 


OEFAGCKJvTF 


1 0 

X \J 


xxiXXllaxi 


nerz/neu 


3dz 


FETLEEITGY 


10 

X \J 


TT"llTTlC»r» 

XX ux nail 


nerz/neu 


/inn 


LEEITGYLYI 


10 


x xuxxiaxx 


rierz/neu 


4UJ 


RELGSGLALI 


1 0 

X \J 


T-Ti i tvi c\~n 
XX LXXIlall 


U (J1 .'7 / naiI 

nerz/neu 


A CO 

459 


PEDECVGEGL 


10 

i \y 


xx ui nail 


t-Tcki-O /nan 

rierz/neu 


3U0 


OECVEECRVL 


10 


t-TllTTlClTl 

xxuiiiaii 


nerz/neu 


c ,o 

Dio 


VEECRVLQGL 


10 


TTnma n 

x J. uiiiaii 


nerz/neu 


341 


REYVNARHCL 


10 


Human 


Her2/neu 


552 


PECQPQNGSV 


10 


Human 


Her2/neu 


565 


EEGACQPCPI 


10 


Human 


Her2/neu 


619 


QETELVEPLT 


10 


Human 


Her2/neu 


692 


VEPLTPSGAM 


10 


Human 


Her2/neu 


697 


KETELRJCVKV 


10 


Human 


Her2/neu 


716 


TELRKVKVLG 


10 


Human 


Her2/neu 


718 


GENVKIPVAI 


10 


Human 


Her2/neu 


743 



WO 2004/031211 



PCT7US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 





lvn A A 


Organism 


Protein 


Position 


K'FTT DP AYVM 


1 n 

L\J 


Human 


Her2/neu 


765 


DFAYVMAfrVfr 


1 n 


xluITlan 


rlerz/neu 


769 


DFTFYTTA'nrTO 

LJxZt 1 J-y 1 xrLc\xJ\JKJ 


1 n 


Human 


rlerz/neu 


873 


Id I JlIAJJOVJJV. V 


1 a 


Human 


TT r» / 

Her2/neu 


875 


T PQTT PT?T)"RT 


1 a 
1U 


Human 


TT <*> / 

Her2/neu 


891 


PFTPTiT T 

JKJiJLrJUJLJLJlJvvjr 


1 A 

1U 


Human 


TT 1 / 

Her2/neu 


929 


CTJPPDD T7PT3T 

oJiv^KJr xCr JKJbl-r 


10 


TT„ 

Human 


Her2/neu 


963 


PT-?T "\ AOTjr CD "NT 


10 


Human 


Her2/neu 


970 


"MTJTM PD A OUT 


10 


Human 


Her2/neu 


991 


AJbH i JL V rv^ i^/(jr 


10 


Human 


Her2/neu 


1020 


xiJti X JL V Jr v^l^Lxr 


10 


Human 


Her2/neu 


1021 


cppp App opt 


1 A 
10 


Human 


Her2/neu 


1066 


T3TJTJADD CDT A 

JDXiiiAJrKoJri^A 


1 r\ 

10 


TT . 

Human 


Her2/neu 


1067 


oxi 1 JJCj Y V AP JL 


10 


Human 


Her2/neu 


1122 


Jr JiKvjArJr o 1 r 


10 


Human 


Her2/neu 


1228 


re. x JLvjJLU V Jr V 


10 


Human 


Her2/neu 


1246 


A/fTJT A AT i~*T> WTf^T 

Ni JfciJL AAJLCK W (jrlw 


1 1 


Human 


Her2/neu 


1 


PFTT-TT rVN/TT PTJTT 


1 1 


Human 


Her2/neu 


39 


PPT HT P QT TT7T 


t 1 

1 1 


Human 


Her2/neu 


138 


PucccnpncT t 
OJC/OoJbiJCv^oJL 1 


1 1 

1 1 


Human 


Her2/neu 


206 


o JMJLa^oJL 1 K 1 V 


1 1 

1 1 


Human 


Her2/neu 


209 


ppi tjy^pat wtv 
v^JDl^JtiLJr AJL V 1 x 


1 1 


Human 


Her2/neu 


264 


PP C A /TPXTPT-7 CIT> "V 

Jr JtioJVLr JN Jr JtiLrK Y 


1 1 


Human 


Her2/neu 


279 


/"" r miT" , CVPf"" t A PA/ 


1 1 


Human 


Her2/neu 


331 


MJiJnJLKiiVJKAV 1 


1 1 


Human 


Her2/neu 


347 


x>x*\ro a wro axtt 
KtSVJKAV laAJNJL 


1 1 

1 1 


TT 

Human 


Her2/neu 


351 


/~\T7T? A Z" 1 OT/'' t^TTr/" 1 

v^Jbr AvjCJsJsJ.r Cj 


1 1 

1 1 


Human 


Her2/neu 


362 


T7T7TT UCTTPVT 

Jr Jb 1 JL±Vbl 1 (jr Y JL 


1 1 


Human 


Her2/neu 


400 


T7"CTTY*JVT VTC A 

JtiJtli luiLi lo A 


1 1 


Human 


Her2/neu 


404 


/tc^t A rtrnT r" 1 a 
vjJts yj J_/A L/Xlv^i-. L, A 


1 1 

1 1 


Human 


Her2/neu 


506 


JJ JtSxl vj AC Jr UJr Jl 


1 1 


Human 


Her2/neu 


618 


A POP A QPT TQT 


1 1 


Human 


Her2/neu 


644 


TPT VPPT TP^IH 


1 1 
1 1 


Human 


TT 1 / 

Her2/neu 


694 


"K"FTFT PTiTVTTVT 
JVC 1 JCri^JExJSw V JxV JL 


1 1 


Human 


Her2/neu 


716 


T^PTT HKAVVMA 
JS^JMJUL/IIA I V IVlrt, 


1 1 
1 1 


Human 


TT ^ / 

Her2/neu 


765 


JLJDi-/ V JtvLr V JtlxvJLJJL 


-I 1 

1 1 


Human 


TT /-\ 1 _ 

Her2/neu 


836 


WPT A/fTFfrAT<rPV 


1 1 


Human 


f T r\ / 

Her2/neu 


913 


npRT POPPTPT 
vJilxsJLrir v^.r jriC JL 


1 1 
1 1 


Human 


TT r\ 1 

Her2/neu 


938 


9FPPPPFRFT V 


1 1 

JL 1 


Human 


Jtierz/neu 


963 


RPT VWF9PMA 


1 1 
1 1 


Human 


Jtierz/neu 


970 


x\jjfjjt i l v sr \j yur 


1 1 
I 1 


Human 


Her2/neu 


1020 


Hill, i JjV ryyurr 


1 1 
I 1 


Human 


Jtierz/neu 


1021 


SFFFAPPSPT A 


1 1 
1 1 


jriuman 


Jtierz/neu 


1066 


SEGAGSDVFDG 


11 


Human 


Her2/neu 


1078 


SETDGYVAPLT 


11 


Human 


Her2/neu 


1122 


REGPLPAARPA 


11 


Human 


Her2/neu 


1153 


VENPEYLTPQG 


11 


Human 


Her2/neu 


1191 


PEYLTPQGGAA 


11 


Human 


Her2/neu 


1194 


AENPEYLGLDV 


11 


Human 


Her2/neu 


1243 


LELTYLPTNASL 


12 


Human 


Her2/neu 


60 


RELQLRSLTEIL 


12 


Human 


Her2/neu 


138 



WO 2004/031211 



96 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence NO. 


AA 


Organism 


Protein 


Position 


PEGRYTFGASCV 


12 


Human 


Her2/neu 


285 


T PTJTTrJVT VTQ A 
J-* Jim. 1 VJ i JLr I loA 


19 


JTlUIlldll 


ncrz/iicu 




EEITGYLYISAW 


12 


Human 


Her2/neu 


404 


PEADQCVACAH 
Y 


12 


Human 


T T O / 

Her2/neu 


579 


TELVEPLTPSGA 


12 


Human 


Her2/neu 


694 


TEYHADGGKVPI 


12 


Human 


Her2/neu 


875 


GERLPQPPICTI 


12 


Human 


Her2/neu 


938 


AEEYLVPQQGFF 


12 


Human 


Her2/neu 


1020 


PEGRYTFGASCV 


13 


Human 


Her2/neu 


285 


1 


1 3 


JiUIIldll 






Y 

MEHLREVRAVTS 


13 


Human 


Her2/neu 


347 


A 

DECV GEGLACHQ 
L 


13 


Human 


Her2/neu 


502 


PECQPQNGSVTC 
F 


13 


Human 


Her2/neu 


565 


RENTSPKANKEIL 


13 


Human 


Her2/neu 


756 


REIPDLLEKGERL 


13 


Human 


Her2/neu 


929 


SEFSRMARDPQR 
F 


13 


Human 


Her2/neu 


974 


SEGAGSDVFDGD 


13 


Human 


Her2/neu 


1078 


L 

GEFGGYGSV 


9 


Human 


Histactranf 


127 


LWQLNGRLEYTL 


15 


Human 


IFN-B 


21 


KDR 










SEFQAAI 


7 


Human 


MAGE2 


103 


SEYLQLV 


7 


Human 


MAGE2 


155 


WEELSML 


7 


Human 


MAGE2 


222 


GEPHISY 


7 


Human 


MAGE2 


295 


LEARGEAL 


8 


Human 


MAGE2 


16 


QEEEGPRM 


8 


Human 


MAGE2 


90 


EEEGPRMF 


8 


Human 


MAGE2 


91 


VELVHFLL 


8 


Human 


MAGE2 


114 


AEMLESVL 


8 


Human 


MAGE2 


133 


SEYLQLVF 


8 


Human 


MAGE2 


155 


EEKIWEEL 


8 


Human 


MAGE2 


218 


LEARGEALG 


9 


Human 


MAGE2 


16 


GEALGLVGA 


9 


Human 


MAGE2 


20 


QEEEGPRMF 


9 


Human 


MAGE2 


90 


VELVHFLLL 


9 


Human 


MAGE2 


114 


REPVTKAEM 


9 


Human 


MAGE2 


127 


SEYLQLVFG 


9 


Human 


MAGE2 


155 


PEEKIWEEL 


9 


Human 


MAGE2 


217 


EELSMLEVF 


9 


Human 


MAGE2 


223 


FEGREDSVF 


9 


Human 


MAGE2 


231 


YEFLWGPRA 


9 


Human 


MAGE2 


269 


EEGLEARGEA 


10 


Human 


MAGE2 


13 


LEARGEALGL 


10 


Human 


MAGE2 


16 


VEVTLGEVPA 


10 


Human 


MAGE2 


46 


EEGPRMFPDL 


10 


Human 


MAGE2 


92 



WO 2004/031211 



97 



PCTYUS2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 



Sequence NO. AA 


Organism 


Protein 


Positi< 


JtvDJr V I JN-rVXllVIJL 


1 n 


Human 


\< A /'""'"CI 

MALrJbz 


127 


O J2 X JLV^ JL* V r VJx 


1 A 
1U 


Human 


TV if A /~«T?0 

MACjEz 


155 


VFWPT^HT Y 

V JCr V V A XOXXJU X 


1 0 

L\J 


Human 


MAGE2 


167 


FFlfTWFFT 

J_>X_rXVX VV DOAwOXVA 




Human 


MAvjiiz 


218 


WFFT QlVyfT T7\7T? 


i a 
1U 


Human 


X K A pn 

MACxbz 


222 


Jr ±lvjxs-tii-'o V r A 


1U 


Human 


MAGE2 


231 


V^UIN x LjCj X Xvv^ V 


i A 
1U 


Human 


MAGE2 


252 


Y Jbr JL W VjJFKAJL 


1 A 
10 


Human 


MAGE2 


269 


LjJir xllo x rrx-, 


1 A 


Human 


MAGE2 


295 


J}JDOJLJtSAlxLjJrlA.L 


11 


Human 


MAGE2 


13 


T T7 A T> /^T? AT pT \ r 

JLJtS AKLjH AJLajJL, V 


11 


Human 


MAGE2 


16 


nx3 a t m \m aha 
O Jd A JLAjtJL V Lr Av^ A 


11 


Human 


MAGE2 


20 


C L'AAT A CCCCT 

JtsJtsts,; v 1 Aooo b 1 


11 


Human 


MAGE2 


34 


VJbv IJLUl^VJrAA 


11 


Human 


MAGE2 


46 


JaJbJbOrKJYLrrDJL 


11 


Human 


MAGE2 


91 


oJEUr yAAl o KJsJVl 




Human 


MAGE2 


103 


VFT \/WT?T T T W 


~* 


Human 


MAGE2 


114 


JLJtio V JUKIN LA^JJUr 




Human 


ATA /^r?o 

. MAGE2 


136 


V Jti V V x^loxliv 1 1 


11 


Human 


MAGE2 


167 


IbOlJCArJbJDKl 




Human 


MAGE2 


211 


EEKTWEELSML 


j} 


Human 


MAGE2 


218 


EELSMLEVFEG 




Human 


MAGE2 


223 


LEVFEGREDSV 


JJ 


Human 


MAGE2 


228 


YEFLWGPRALI 




Human 

JL JL 14 1 I Mill 


MAGE2 




EEQQTASSSSTL 


1 9 
xz 


Human 


MAGE2 


34 


QEEEGPRMFPDL 


12 


Human 


A>f a rz~ci 
MAvjJtiz 


90 


SEFQAAISRXMV 


12 


Human 


MAGE2 


103 


LESVLRNCQDFF 


12 


Human 


MAGE2 


136 


VEWPISHLYIL 


12 


Human 


MAGE2 


167 


EEGLEARGEALG 
L 


13 


Human 


MAGE2 


13 


LEARGEALGLVG 
A 


13 


Human 


MAGE2 


16 


LESEFQAAISRK 
M 

T> T?*T»T T r T v TJ r A I - 'TV jTT T"» 0 

REPVTKAEMLES 


13 


Human 


MAGE2 


101 


13 


Human 


MAGE2 


127 


V 

OJD I JLA^JLr V Jr VJTX 11 V V 


lo 


Human 


MAGE2 


155 


TFWFWPT^PT V 
XXw V VL V v r ionjL I 




Human 




1 ZT A 

164 


VPWPT^RT YTT V 

VJj V V X XOXiXv X XXw V 




Human 


A yf A pro 

JVLACjbz 


167 






Human 


A if A OT?'! 


167 


FFFfTP^TF 


o 
o 


Human 


A A A pm 


91 


AFT VTJFT T 


o 
o 


Human 


MAGE3 


11/1 
114 


FEGREDSI 


8 


Human 


MAGE3 


231 


QEAASSSST 


9 


Human 


MAGE3 


36 


AELVHFLLL 


9 


Human 


MAGE3 


114 


AEMLGSVYG 


9 


Human 


MAGE3 


133 


EELSVLEVF 


9 


Human 


MAGE3 


223 


FEGREDSIL 


9 


Human 


MAGE3 


231 


QEAASSSSTL 


10 


Human 


MAGE3 


36 


EEGPSTFPDL 


10 


Human 


MAGE3 


92 


IELMEVDPIG 


10 


Human 


MAGE3 


164 



WO 2004/031211 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 







wrganisin 


Protein 


Position 


"N/TPVTiPTOPTT V 
lVlC V JJJr lvJIXL> I 


1 ft 


Human 


A/f A OTTO 

MACxbJ 


167 


JZEiJSJL W XlXlXvO V 


1 ft 

IO 


Human 


MAvjJbJ 


218 


WPPT <3VT PVF 
VV EELO V v r 


1 ft 

J.U 


Human 


A/f A f~*T21 

MAueJ 


222 


PPnppn^n 


i ft 

iO 


Human 


A/f A PCO 


231 


PPP(TP<3TPPr>T 


1 1 
1 i 


Human 


A Jf A (~*X11 

iVLACjxiJ 


A 1 

91 


A PT VT4PT T T If V 


1 1 


Human 


MACjxIj 


1 14 


Mil V UriKjrtL, 1 i 


1 1 


Human 


MAGE3 


167 


JKJc Lj JJ C AJr xSxi JsJ. 


1 1 


Human 


MAGE3 


211 




1 1 


Human 


MAGE3 


218 


JLxi V r xiVjKiiJJoi 


1 1 


Human 


MAGE3 


228 


KJiKrJiMr 


1 


Human 


p53 


335 


T PPlOCflAJT 


0 
0 


Human 


p53 


257 


UJcYr 1 J_A£l 


8 


Human 


p53 


325 




9 


Human 


p53 


10 




0 


Human 


p53 


27 


JJ xiAJr KJVlJr xl A 


y 


Human 


p53 


61 


T-TP P f"' CPi Q"R n 


y 


Human 


p53 


179 


V JiVjlNL/lx V xi I 


y 


Human 


p53 


197 


\/"PVT T^"PlT> A/Tr 1 

V Jti I i^JJ JJ JsJN 1 


y 


Human 


p53 


203 


L xi JJ b 0 Kj JN JLJL 


y 


Human 


p53 . 


257 


"D "ET XTT3 A T t?T 


9 


Human 


p53 


342 


AJP A T T7T TTT\ A 
JN xl A JLJb JLJsJJ A 


y 


Human 


p53 


345 


T PT FTi A A AP 

JJe,xJsJJA^ALf 


y 


Human 


p53 


348 


A /TP P P O Q T\T> Q \ 7 

IVlxixiJr V^oJJx'o V 


1 r\ 
10 


Human 


p53 


1 


Y xlr'Jr JLov^xi 1 r 


1 /\ 

10 


Human 


p53 


10 


y H 1 X* O JJ JL W isJL 


10 


Human 


p53 


16 


TT7 f~l1Tl rE"TT?T*l ID /"» 

lxSv^ Vvr i JbDJrCj 


10 


Human 


p53 


50 


FlP A PT?A/FT>TI A A 

JJ JtS Ar KM r Jb AA 


10 


Human 


p53 


61 


T-TPP fQFlQTlfTT 
XlXlJxV^O JJo JJ OJL 


1 n 
10 


Human 


p53 


179 


V xi UrJN JLK V xi 1 JL 


10 


Human 


p53 


197 


Vxi YJ_JJJJKN lr 


1 A 

10 


Human 


p53 


203 


xXiV\JoJJL>I XI 


1 A 

10 


Human 


p53 


223 


T PT^QQnXTT T CI 
J-rXiJJo ouiN L,L,\J 


1 A 
10 


Human 


p53 


257 


pp\/p a cocz 
rxi V xC V Al^.r vjr 


1 A 
10 


Human 


p53 


270 


TPPPAJT "QTCVCi 

1 XixixiiNi^xsJSJsAj 


1 A 
10 


Human 


p53 


284 


rippT-TT-TPT ppr; 

Vj Xlt XlXlXil-ri XT vJ 


1 ft 

1 0 


Human 


p53 


293 


fTPVPTT OTPO 
vjxi in JUv^xixO 


1 ft 

io 


Human 


pji 


325 


P PP PPMT7P PT 


1 A 

10 


Human 


p53 


335 


PP\/fPPPT "MP A 

r xiivir JvtSiwrlN xl A 


1 A 

10 


Human 


p53 


338 


QETFSDLWKLL 


11 


Human 


p53 


16 


HERCSDSDGLA 


11 


Human 


p53 


179 


YEPPEVGSDCT 


11 


Human 


p53 


220 


x ixiivPP GSTKRA 


11 


Human 


p53 


297 


FEMFRELNEAL 


11 


Human 


p53 


338 


NEALELKDAQA 


11 


Human 


p53 


345 


TEDPGPDEAPRM 


12 


Human 


p53 


55 


GEPHHELPPGST 


12 


Human 


p53 


293 


DEAPRMPEAAPP 
V 


13 


Human 


p53 


61 


YEPPEVGSDCTTI 


13 


Human 


p53 


220 


RERRDNYV 


8 


Human 


unknown 





WO 2004/031211 



99 



PCT7US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 





TVT/'A A A 

JNO. AA 


Organism 


Protein 


Position 


Analog 




9 


Human 


unknown 






AFTPTPVMV 




Human 


unknown 






/vdivi vjrjtsJr JS_r o X 


10 


Human 


unknown 






DEIGVIDLY 




Human 


unknown 






AEMGKFKYSF 


10 


Human 


unknown 




A 


SEAEHTFQY 


9 


Human 


unknown 






SEAIYTFQF 


9 


Human 


unknown 




A 


AEGIVTGQY 


9 


Human 


unknown 






HETTYNSI 


8 


Mouse 


beta actin 


275 


A 


GELSYLNV 


8 


Mouse 


cathepsin D 


255 




YEDTGKTI 


8 


Mouse 


p40 phox RNA 


245 




YENDIEKKI 


9 


Pf 


CSP 


375 





WO 2004/031211 



100 
TABLE 22 



PCTYUS2003/031308 



HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence 


NO. B*1801 


B*4001 


B*4002 


B*4402 


B*4403 


B*4501 


SEAAYAKKI 


8609 


308 


129 


1685 


61 


287 


GEFPYKAAA 


286 


170 


3.9 


746 


2537 


11 


SEAPYKAIL 


2258 


29 


8.8 


440 


170 


262 


SEAPKYAIL 


2263 


113 


7.8 


762 


2260 


479 


AEFKYIAAV 


48 


2.8 


6.5 


28 


21 


4.9 


AEIPYLAKY 


116 


7258 


3159 


44 


30 


668 


AEIPKLAYF 


1641 


57 


5.6 


229 


57 


608 


FPFDYAAAF 


141 










FPFKYKAAF 


155 












FPFKYAKAF 


86 












FPFKYAAAF 


16 












FAFKYAAAF 


95 












FQFKYAAAF 


22 












FDFKYAAAF 


187 












SENDRYRLL 


18281 


271 


23 


183 


164 


1073 


IEDPPYNSL 


35457 


16 


688 


15833 


40075 


18697 


YEANGNLI 


191 


7.9 


7.0 


516 


3085 


10342 


YEDLRVLSF 


20 


67 


71 


24 


212 


18697 


SDYEGRLI 


>24800 


27150 


86 


851 


228 


10469 


GEISPYPSL 


19361 


24 


1.8 


3564 


293 


115 


MDIDPYKEF 


169477 


3700 


382 


21744 


1949 


2615 


LDKGIKPY 


>1 00000 


17884 


468 


>43 192.49 


19311 


23609 


ADLMGYIPL 


>7616.71 


959 


4.7 


>21395.35 


10292 


>49000 


LDPYARVAI 


. >24409.45 


>88888.89 


372 


>41628.96 


>39766.08 


>49000 


AENLWVTVY 


155 


1053 


547 


522 


284 


200 


KENLWVTVY 


184 


2738 


373 


308 


306 


6215 


AEKLWVTVY 


286 


18278 


306 


168 


287 


219 


AENKWVTVY 


781 


11303 


534 


294 


540 


297 


AENLKVTVY 


138 


7746 


1075 


253 


487 


9624 


AENLWKTVY 


913 . 


850 


406 


139 


383 


245 


AENLWVKVY 


2735 


1482 


1696 


708 


105 


132 


AENLWVTKY 


511 


1010 


1998 


355 


1064 


201 


AENLWVTVK 


29464 


853 


2004 


6305 


2133 


186 


FENLWVTVY 


59 


943 


1336 


4179 


1312 


21403 


VENLWVTVY 


25 


5499 


5586 


13454 


4856 


15654 


PENLWVTVY 


190 


>72727.27 


>154545.45 


> 167272.73 


>425000 


>49000 


NENLWVTVY 


38 


>72727.27 


11774 


453 


224 


1668 


DENLWVTVY 


26 


>72727.27 


41098 


4589 


988 


49000 


TENLWVTVY 


14 


14040 


1415 


291 


364 


5296 


YENLWVTVY 


29 


552 


324 


640 


369 


10701 


ATNLWVTVY 


17615 


487 


> 154545.45 


8912 


>43037.97 


>49000 


AJEFLWVTVY 


131 


183 


240 


1013 


156 


472 


AEVLWVTVY 


142 


1549 


436 


1520 


390 


1244 


AEPLWVTVY 


310 


1727 


2484 


1322 


96 


1384 


AEDLWVTVY 


354 


423 


3521 


2329 


469 


1845 


AENLWVTVY 


122 


1581 


552 


308 


132 


301 


AETLWVTVY 


199 


1052 


198 


501 


221 


774 


AENFWVTVY 


182 


1394 


542 


171 


268 


289 


AENVWVTVY 


262 


2238 


386 


1112 


744 


737 


AENPWVTVY 


27 


843 


224 


18 


53 


202 



WO 2004/031211 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 





SSKJ. J5 k 1o01 


B*4001 


B*4002 


B*4402 


B*4403 


BM501 


* ^1 JL> TT V X T J 




954 


742 


96 


165 


365 


AENNWVTVY 


10/ 


i i /Cl 

1 161 


357 


214 


162 


99 


AENTWVTVY 




1 A C ! 

1451 


1793 


386 


166 


442 


AFNI FVTVY 


29 


970 


334 


357 


125 


232 


AENT VVTW 


02 


876 


1344 


1030 


203 


718 


A FNT PVTVV 

rt.IilNlwr V 1 V I 


^ A 

20 


205 


566 


356 


126 


246 


A FNT nVTW 

AVIZylN 1—iLJ V 1 V I 


517 


220 


12081 


673 


340 


1291 


A FNT NVTVV 


i no 


564 


3544 


447 


358 


2445 


A FMT TVTVV 

ADIN L-j 1 V 1 V I 


1 CO 

153 


689 


1269 


327 


208 


793 


A PMT WPTVV 
rVCxN J-> YV r 1 Y X 


360 


699 


668 


227 


62 


90 


A FNT WT TVV 


666 


1702 


884 


647 


226 


227 


A FMT WPTVV 

/\E<1N LWr i V X 


00 1 


690 


688 


157 


50 


116 


A FMT WPiTVV 
rvOlN LWU1 V X 


775 


1145 


2090 


414 


68 


263 


A PMT WKJTVV 
rVClN Li W IN 1 V I 


336 


1338 


957 


66 


81 


257 


A FMT WTTVV 
rVClN !_. W 1 1 V X 


196 


246 


625 


51 


50 


118 


A FMT WVFVV 

r\-C-l\X_< vv vr V I 




857 


375 


348 


310 


237 


A FMT WWVV 
/\Jj1NJ_>W V V V X 


326 


2728 


1688 


599 


632 


468 


A FMT WVPVV 

/\ErIN LWYfY X 


303 


175 


183 


96 


47 


106 


A FMT W\/n\/V 
/vClN LW VUV X 


415 


700 


3440 


334 


92 


242 


APTSJT "W\/xi\rv 
rVE-lN LW VINV I 


317 


1156 


952 


159 


76 


266 


A FMT WV*sVV 

/"YXilN JL# VV V O V I 


232 


1251 


1347 


351 


178 


292 


A PMT WVTPV 


1299 


1201 


295 


124 


222 


347 


A FMT WVTT V 


392 


463 


731 


199 


119 


349 


A PMT "VArV/TDV 
AIUNJLr W V lr I 


41 


274 


189 


127 


44 


122 


A FMT WVTDV 
rYJC.lN.L-, VV V 1 L) X 


1001 


930 


1208 


191 


103 


328 


A FMT WVTMV 
/VD1N Lt VY V i IN X 


730 


865 


948 


149 


74 


215 


A FMT WVTTV 
/\ErlN LWV1 i I 


28 


280 


191 


37 


26 


48 


A FMT WVTVA 
/vehnj^vy V 1 Vn 


9689 


557 


4.8 


1543 


296 


9.1 


A FMT WVTVP 

AVI^i N -!_. VY V 1 VV/ 


1 /K026 


157 


1425 


5593 


2267 


146 


A FMT WVTVP 

/VErINJL<YY VIVE 


>25 8333. 33 


3888 


1362 


8910 


2573 


246 


A FMT WVTVP 

■rvGiN X-i VY V 1 Vr 


365 


162 


20 


346 


162 


262 


AEMf WVTVfJ 


1 0*7/1 7 

39/43 


861 


47 


1812 


245 


35 


A FMT WVTVH 

rA.IJ(lNXrfVV V x Vn 


10510 


493 


151 


966 


387 


120 


A FMT WVTVT 

/».L<l>(X-< VY V I VI 


1 1224 


14 


7.3 


237 


88 


54 


AENLWVTVT 

*VJL/JLiXj TV V 1 V Jj 


0 1 yo 


1 A 

14 


13 


68 


208 


114 


A FMT WVTVM 

r\J-i It X-i VY V i Y IVl 


50o 


13 


6.1 


195 


35 


50 


A FNT WVTVM 

y X-> V Y V 1 YIN 


1 29 1 0 / 


6701 


481 


2623 


414 


169 


ARNT WVTVP 

■TxLJl N X_« VV V 1 Yf 


1QAA 1 


A*7 1 1 

971 1 


339 


7715 


2473 


187 


AENLWVTVQ 




<99 
022 


85 


1223 


188 


100 


AENLWVTVR 




1240 


i n a A 

1744 


4857 


1474 


233 


AENLWVTVQ 


95*79A 
Zj /ZO 


9 1 A1 

2103 


103 


4221 


417 


34 


AENLWVTVT 

fUJ * ^ -1— > TT V X Y X 


1 9"*"* 1 
l 1 


A/IT 

94 / 


7.8 


2696 


343 


10 


AFNT WVTVV 

i\.Ljl N X-4 Y V Y 1 Y V 


i u /uy 


OA 

64 


19 


5757 


1432 


35 


AENLWVTVW 


22610 




1 "X 
10 D 


423 


324 


204 


AENLWVTVY 


51 


1358 


90 


66 


43 


68 


AENLYVTVF 


61 


17 


3.1 


39 


47 


69 


TEPAAVGVGAV 


>8115.18 


930 


391 


1938 


459 


8235 


AEPAAEGV 


>8115.18 


2070 


2675 


>22604.42 


402 


6590 


AEPAAEGVGA 


>8115.18 


4116 


1655 


>22604.42 


>1 1447.81 


104 


AEPAAEGVGAV 


>8611.11 


20364 


242 


>23896.1 


>1 1447.81 


1499 


QEEEEVGFPV 


>8611.11 


13117 


2596 


15203 


>1 1447.81 


86 


EEEEVGFPV 


3691 


3340 


417 


7440 


10313 


37 
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HLA-B44 SUPERTYPE " 



SEQ 
ID 



Sequence 


NO. B*1801 


B*4001 


B*4002 


B*4402 




"R*4CA1 


EEEVGFPV 


427 


9578 


2605 


6372 


>10461 54 


997 
zz / 


EEVGFPVRPQV 


>22794.12 


9905 


108 


23777 


6553 


P.0R 

OVJO 


DEEVGFPV 


7.1 


>32000 


4260 


9305 


> 10461 54 


016 
V ID 


KEKGGLDGL 


>22794.12 


55 


174 


>8 141 5.93 


>10461 54 


0096 

77ZU 


KEKGGLDGLI 


>22794.12 


843 


233 


14726 


1696 


0086 

yyoo 


QEILDLWV 


>22794.12 


142 


1717 


>8141 5 Ql 


SOI 0 
jy iy 


jjU4 


QEILDLWVY 


52 


740 


4522 


964 


1 79 
1 /Z 


<9/C1 

ozol 


AETFYVDGA 


>6709.96 


21630 


1921 


1 170.10 


6Q94 

oyz4 


Jo 


EEKPRTLHDL 


>8 1578.95 


36208 


14097 

JtUA / 


1 5976 


JUU1U 


4iy 


NEILIRCII 


5672 


291 


50 


9799 

z /zz 


9<Q 

Zjo 


3248 


QEKKRHVDL 


7.3 


15984 


61001 


44 J 


7 t t 

zl 1 


1 2613 


AEGKEVLL 


1 1455 


Mil 
i j 1 1 


sioi 


1 796Q 


i on 
\Ly 


14165 


QELFIPNI 


127 


5815 


147 
it/ 


759 
/ JZ 


9 <. 

O.J 




QELFISNI 


889 


6396 


1 175 


9989 

zzoz 


7A 
/U 


1 1 TO 

1 172 


TEKNSGLY 


211 


9851 


71 17 

/ X 1 f 


1 86R 
1 OOO 




1Uz4o 


AELPKPSI 


7423 


6607 




1 1 64 
1 104 


1 Ci 

iy 


2608 


PEAQNTTY 


149 


2594 


9417 


99A4 
ZZU4 


7A 

/o 


3255 


IESTPFNVA 


69 


1234 


66 


1 R740 


a 0*7 
U.y / 


1 5 


AEGKEVLLL 


1080 


72 


147 


1 78 

I/O 


1 7 


1 oo 
Yyy 


EEATGQFRV 


805 


5563 


470 


i oy i 


oc 
yj 


1 o 


VEDKDAVAF 


94 


121 


1583 


1 661 


I44J 


O 1 OA/I 


CEPETQDAT 


4009 


3646 


4.10 


ZJ4Z 1 


<A 


AT 

97 


PETQDATYL 


9473 


1240 


11745 


-i>74<;a6 47 


7fl 1 


1 O A 1 A 

13430 


CETQNPVSA 


73 


7016 


261 




1 u.u 


1 c 
ID 


QELFIPNIT 


125 


4161 


1 79 

1 /Z 


I'll 7 

lzl / 


3.0 


18 


AEPPKPFIT 


12850 


7067 


7170 


!>74SR6 47 


777 
ZJZ 


ion 

1813 


VEDEDAVAL 


840 


1 1 
1 1 


9665 


jUOO / 


C 1 

J I 


27810 


CEPEIQNTT 


6889 


5709 


10R1 


7 1 87/1 


i on 
J ZU 


2732 


PEIQNTTYL 


923 


138 


97R6 


1 6S1 6 


77 1 

Z J 1 


1 oo c 


YECGIQNEL 


82 


71 
/ 1 


51 


4co 
4DZ 


3.3 


855 


QELFISNIT 


530 


6571 


SP. 

JO 


9774 
ZJ 


7 O 

j.y 


OA 

80 


TEKNSGLYT 


1113 


7522 


HQS 


1 0007 
i uuy / 


1 A1 

lUi 




AEGKEVLLLV 


5135 


1019 


408 


4.70 

^wy 


o.O 


yy4 


KEVLLLVHNL 


893 


3.1 


4.4 


414. 


9 7 
Z.J 


7< 1 9 
ZO 1Z 


GERVDGNRQI 


9395 


1933 


369 


1000 


1 7 


Jy404 


REIIYPNASL 


741 


2.3 


7.5 


174 


1 7 


OC /I 

y->4 


NEEATGQFRV 


998 


29086 


22678 


4165 


471 
4/1 


>1 AC 
4U5 


EEATGQFRVY 


64 


>33333.33 


55956 


90 


1 H41 
1 U41 


JJ /4 


GENLNLSCHA 


14373 


1341 


357 


8610 
ouiu 


5 1 
J.J 


771 
Z / 1 


QELFIPNITV 


81 


121 


27 


93 


9 6 


1 4 
1 


CEPEIQNTTY 


1459 


>I0322.58 


35697 


40 


14506 


4777Q 


PEIQNTTYLW 


819 


3301 


9423 


11 


61 77 


1 AA1 1 
1UUJ I 


CEPEAQNTTY 


9525 


>12903.23 


>48571.43 


61 


">496R 69 
-**4ZOo.Oo 


1 777 A 


PEAQNTTYLW 


17082 


>9248.55 


> 12592.59 


27 


21243 


>986S4 07 


MESPSAPPHRW 


12 


943 


1915 


5.3 


41 


359 


IESTPFNVAEG 


87 


1074 


352 


89 


8.7 


84 


GERVDGNRQII 


764 


278 


38 


871 


1.3 


27084 


REIIYPNASLL 


1788 


2.4 


12 


57 


0.38 


1777 


NEEATGQFRVY 


7.7 


3252 


999 


9.6 


69 


3986 


CEPETQDATYL 


831 


311 


3388 


398 


807 


62150 


GENLNLSCHAA 


7838 


4557 


63 


1907 


9.0 


32 


CEPEIQNTTYL 


329 


287 


1603 


1245 


60 


11981 
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HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence NO. 


B*1801 


B*4001 


B*4002 


B*4402 


B*4403 


B*4S01 


PEIQNTTYLWW 


172 


749 


1045 


17 


227 


1365 


YECGIQNELSV 


9.2 


33 


26 


1714 


0.46 


155 


NELSVDHSDPV 


49 


2554 


1128 


1615 


38 


78 


CEPEAQNTTYL 


962 


2184 


11723 


3419 


131 


2450 


PEAQNTTYLWW 


147 


2096 


3090 


121 


79 


2005 


PEIQNTTYLWWV 


644 


1808 


1539 


481 


93 


994 


PEAQNTTYLWWV 


20 


1694 


646 


5.1 




3.3 


CEPEIQNTTYLW 

W 

AEMGK GSFKY 


84 


858 


3168 


7.9 


409 


1243 


ID J o 


04Z/ 


loon 

JozU 


112 


90 


305 


SEDCOSL 


1 oZ'tJ 


zoy i 


1423o 


8248 


431 


19225 


REVRAVT 




1 1 K 


/Z5 


31615 


29 


23544 


FFTT FFT 


1 ^1 Q 
I Jlo 


/021 


21 10 


42991 


69 


67957 


TFT VFPT 


1 £7 
1 OZ 


14104 


1 ICO 

lZDo 


8854 


66 


> 148484. 85 


SECRPRF 

iJXiV»/XYX XVJT 


Q7£ 

yzo 


lolol 


1 1 ct 
113/ 


852 


48 


8856 


PETHT DMT 


1 Q5A 


OJO / 


C 1 1 o 

Olio 


> 17523.81 


83 


20257 


OEVOGYVT 




9C 

Zo 


C f\ 
D.K) 


1210 


0.92 


33 


RELOT R9T 

XVi_>X-iV^XjX\.0 Lur 


4Z 


AG 
4V 


5.9 


2025 


0.62 


1372 


CELHCPAT 

V-'XvXvXl. V^i r\ JLr 




O / 1 


OCA 

259 


4361 


39 


30089 


T FFTTGYT 


7A7 
Z4Z 


o3U 


1 805 


5913 


403 


35502 


EEITGYLY 

» ( 1 (J, X VJ X !_/ X 


7ft 
zu 


J / i 3 


12ZJ 


1 1 


83 


238 


HFPVGFGT 


AO 
4y 


4804 


481 


938 


34 


14244 


AEORASPT 


1 fi 
1 0 


1 3 


1 "j 
1 J 


21 1 


0.38 


120 


KFTT OFAY 


oZ 


Q0 1 

yzi 


430 


1081 


74 


2646 


FFAPR9PT 
x^xi/Tji ivor x-» 


1101 


j4oy 


161 1 


1593 


171 


1926 


SEDPTVPT 


i ni 


*71 

/ 1 


1 C 1 

161 


12267 


2.0 


308 


MFT A AT fRW 




A Oil 

4o33 


138 


16 


9.9 


1183 


OEVOGYVLI 


/ / 


2U0 


io 
5y 


30 


0.50 


96 


FFDNYAT AV 


1 T 
1Z 


34 


5.1 


13470 


0.17 


131 


RELOT R5JT T 

XVI ' 1 ,»V^X->Jv01w 1 


/^R 


1 1 < 
310 


13 


465 


0.20 


162 


TFTT KGGVT 


17^ 
IZj 


3U 


1 A 

14 


1377 


0.28 


2480 


HEOGAAGrT 

XXXrf\^V»*.fVrt.VJ 1 


1 QCK 


4Z104 


7377 


19048 


178 


2974 


CELHCPALV 




ARfK 


1 1 Q 


23 Do 


52 


11 10 


FESMPNPEG 


OuOo 


*^n7^7 

3UZJ / 




i a A c o 

16458 


14 


155 


OEVTAEDGT 




J 1 Uo 1 


1 1 oo 
3 122 


/ooo 


66 


1843 


CEKCSKPCA 


^740 


z / ooo 


Z/U3 


ly9D / 


342 


8007 


MEHLREVRA 


^jj 




3o0 


35 


3.2 


19 


REVRAVTSA 


676 


A77 
4 Z / 


U- / I 


3160 


0.18 


9.3 


OEFAGCKKI 


1 1 70 


7^6 


131 


O 1 

ol 


A A 

44 


2684 


EEITGYLYI 


86 




01 £ 
y 10 


12 


121 


94 


RELGSGLAL 


359 


1 7 


U.o3 


A <7 

43 / 


0.97 


2262 


GEGLACHOL 


1 J / uu 


1 R7 
1 o / 


OQ 

oo 


1 12 


1 1 


340 


QECVEECRV 


15799 


O / J J 


1 (Z/ZA 

1 004 


/ IDU 


210 


4542 


VEECRVLQG 


1528 


8947 


7fi77 


1 A7H7 
14ZUZ 


3Uj 




EECRVLQGL 


890 


7076 


2029 


717 


434 


1185 


AEQRASPLT 


346 


874 


183 


103 


1.8 


10 


QETELVEPL 


12 


62 


85 


681 


3.5 


1232 


VEPLTPSGA 


7321 


>9638.55 


11 


8516 


191 


17037 


TELRKVKVL 


1514 


4698 


54 


2128 


2.5 


14147 


GENVKIPVA 


10755 


14510 


7.5 


20309 


2.7 


7.0 


KEILDEAYV 


1358 


62 


146 


6466 


8.4 


42 


DEAYVMAGV 


58 


5327 


1245 


8006 


138 


161 
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PCT7US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 



Sequence 


NO. B*1801 


B*4001 


B*4002 


B*4402 


B*4403 


B*4501 


DETEYHADG 


159 


>1 1940.3 


>65384.62 


>24403.18 


1397 


13353 


LESILRRRF 


29 


>1 1940.3 


3475 


4.7 


101 


12918 


GERLPQPPI 


62 


71 


15 


63 


1.1 


15 


LEDDDMGDL 


191 


556 


351 


947 


900 


6251 


EEYLVPQQG 


66 


10344 


136 


651 


126 


13 1 


EEEAPRSPL 


902 


4490 


2881 


342 


362 


107 


EEAPRSPLA 


486 


10707 


4900 


180 


294 


4 S 


SEGAGSDVF 


74 


5627 


6525 


69 


192 




PEYVNQPDV 


831 


3437 


1581 


1109 


48 


2S16 


PEYLTPQGG 


1456 


18951 


13860 


6532 


284 


1 RQQO 

1 0 77W 


PERGAPPST 


385 


4744 


7679 


1116 


178 


7767 


AENPEYLGL 


17 


81 


271 


44 


2 S 




MELAALCRWG 


102 


8684 


1840 


5.7 


1 is 


40R 


LELTYLPTNA 


332 


325 


10.4 


6428 


1 l 




QEVQGYVLIA 


61 


772 


64 


3 871 


15 


1 1 

X l 


FEDNYALAVL 


321 


6.2 


48 


2844 


3.8 


ioqs 


TEILKGGVLI 


1021 


241 


294 


24 


21 


7600 


GESSEDCQSL 


138636 


8.1 


23 


427 


5.1 


2401 


SEDCQSLTRT 


335 


8550 


11529 


518 


2857 


4726 


CELHCPALVT 


80 


>9248.55 


65 


933 


18 


477 


MEHLREVRAV 


72 


20684 


160 


180 


13 


140 


QEFAGCKKIF 


53 


3686 


12 


4.0 


3.6 


1 1 


FETLEEITGY 


671 


53363 


36302 


262 


1670 




LEEITGYLYI 


143 


914 


2996 


222 


143 


14RR 


RELGSGLALI 


4810 


22 


4.4 


32 


0.78 


171 


PEDECVGEGL 


1257 


278 


257 


6331 


49 


7401 Q 


QECVEECRVL 


315 


444 


399 


606 


22 


9R61 


VEECRVLQGL 


270 


227 


5815 


237 


1 89 


1 6004 


REYVNARHCL 


1327 


39 


4.8 


106 


0.97 


196 


PECQPQNGSV 


7962 


35957 


20374 


12964 


472 




EEGACQPCPI 


119 


40113 


340 


52 


80 


401 


QETELVEPLT 


15 


293 


338 


1619 


13 


2RR 


VEPLTPSGAM 


4649 


1667 


584 


4368 


108 


20167 


KETELRKVKV 


11925 


26700 


68 


2936 


4.5 


1601 


TELRKVKVLG 


721 


20312 


601 


3650 


14 


12816 


GENVKIPVAI 


563 


314 


28 


230 


6.7 


1QR 


KEILDEAYVM 


0.14 


10 


153 


35 


7.5 


234 


DEAYVMAGVG 


122 


203 


154 


4033 


4102 


218 


DETEYHADGG 


613 


45291 


16801 


3891 


269 


2902 S 


TEYHADGGKV 


239 


5246 


2003 


291 1 


15 


1571 


LESILRRRFT 


82 


28476 


1189 


34 


87 


2251 


REIPDLLEKG 


649 


4493 


814 


1270 


13 


1977 


SECRPRFREL 


80 


307 


18 


11 


0.20 


25 


RELVSEFSRM 


9.1 


28 


4.3 


33 


0.12 


1726 


NEDLGPASPL 


107 


281 


150 


40 


6.0 


231 


AEEYLVPQQG 


723 


66699 


24424 


417 


479 


127 


EEYLVPQQGF 


2.1 


26569 


2551 


6.9 


11 


73 


SEEEAPRSPL 


151 


155 


217 


37 


8.4 


84 


EEEAPRSPLA 


6611 


49549 


38943 


425 


960 


14 


SETDGYVAPL 


94 


214 


184 


386 


2.4 


302 


FERGAPPSTF 


1062 


14884 


3437 


6871 


208 


15700 


PEYLGLDVPV 


613 


352 


35 


1371 


1.7 


610 



WO 2004/031211 



105 



PCT/US2003/031308 



HLA-B44 SUPERTYPE 

SEQ 
ID 



Sequence NO. 


B*1801 


B*4001 


B*4002 


B*4402 


B*4403 




MELAALCRWGL 


64 


24 


30 


17 


0.92 


1 16 


PETHLDMLRHL 


1322 


700 


2971 


11534 


70 


4329 


RELQLRSLTEI 


261 


2.8 


3.7 


125 


0.99 


269 


GESSEDCQSLT 


742 


48 


180 


14386 


40 


2158 


SEDCQSLTRTV 


101 


4322 


311 


943 


21 


in 


CELHCPALVTY 


12 


3469 


3198 


140 


89 


£. / iy 


FESMPNPEGRY 


74 


3666 


3533 


59 


70 


1 104 
i d y*T 


CEKCSKPCARV 


1167 


4103 


2079 


9594 


101 


1 561 

lJU J 


MEHLREVRAVT 


1064 


3614 


2207 


795 


1 1 1 


74 


REVRAVTSANI 


4491 


17 


30 


1680 


1 8 

1 . o 


491 

*+Z 1 


QEFAGCKKIFG 


211 


314 


477 


37 


9 1 


1 152 
l JO 


FETLEEITGYL 


133 


78 


649 


7490 


49 


zzuu 


EEITGYLYISA 


0.94 


1440 


52 


4.5 


9 1 


n o 


GEGLACHQLCA 


62 


39 


97 


159 


9 7 


1 Q£ 

i yo 


DEEGACQPCPI 


451 


5517 


7293 


968 


41 8 


1 197 
IDZD 


AEQRASPLTSI 


467 


19 


58 


5.1 


9 5 


1 1 
1 1 


TELVEPLTPSG 


601 


2978 


3703 


>2 1 052 63 


969 


1 4H7Q 


KETELRKVKVL 


9529 


2973 


1868 


7136 


71 


1 7717 


KEILDEAYVMA 


731 


252 


95 


1 1514 


64 


1 71 
I ZD 


LEDVRLVHRDL 


729 


325 


641 


818 




9189 
ZDoZ 


WELMTFGAKPY 


13 


509 


778 


24 


75 


1916 


GERLPQPPICT 


12486 


24270 


23 


9094 


1 9 


1 5 


SECRPRFRELV 


1996 


3673 


121 


927 


18 


1 1 8 

HO 


RELVSEFSRMA 


168 


389 


143 


2613 


1 5 

D.D 


17 


AEEYLVPQQGF 


125 


584 


1831 


21 


QQ 


Zoo 


EEYL VP QQGFF 


94 


4291 


1695 


78 


168 

1 DO 




SEEEAPRSPLA 


1318 


3604 


51 10 


8550 


1 58 


9*7 

Z / 


SEGAGSDVFDG 


928 


3751 


5695 


174 


986 
ZOO 


jUUo 


S ETDGY V APLT 


66 


125 


224 


1225 


9 9 


Qd 


REGPLPAARPA 


157 


543 


78 


32906 


4 9 


14.7 


VENPEYLTPQG 


8386 


56393 


42593 


17337 


i ] 
1 1 


A1 QQ 


PEYLTPQGGAA 


1724 


41026 


200 


> 17829 46 


154 


1 189 


AENPEYLGLDV 


11934 


28 


139 


69 


i n 


74 
ZH- 


LELTYLPTNASL 


12 


25 


102 


386 


6 8 
U.O 


1 l 
1 l 


RELQLRSLTEIL 


5954 


151 


600 


3778 


1 1 
I . i 


1 171 

ID f I 


PEGRYTFGASCV 


4071 


2.9 


4.4 


778 




1 1 6 


LEEITGYLYISA 


209 


28 


31 


263 


18 


694 


EEITGYLYISAW 


746 


478 


1800 


252 




1492 


PEADQCVACAHY 


901 


4050 


5127 


213 




461 


TELVEPLTP S G A 


236 


2059 


59 


2132 




206 


i hi ±1 j\U\j\jl\. v ri 


680 


22 


4.4 


2177 




61 


GERLPQPPICTI 


17769 


162 


3.9 


292 




9 5 


AEE YLVP QQGFF 


144 


228 


45 


16 




1 1 


PEGRYTFGASCVT 


5228 


3793 


737 


1419 


267 


673 


CEKCSKPCARVC 
Y 


701 


>53333.33 


406 


302 


44 


1315 


MEHLREVRAVTS 
A 


70 


669 


72 


144 


IS 


12 


DECVGEGLACHQ 
L 


464 


2635 


3668 


2544 


212 


2063 


PECQPQNGSVTCF 


6293 


381 


5338 


3564 


375 


>22374.43 


RENTSPKANKEIL 


7750 


3.7 


77 


>2540.03 


3.9 


1510 


REIPDLLEKGERL 


7636 


40 


136 


3050 


16 


2710 



WO 2004/031211 PCTYUS2003/031308 
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HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence NO. 


B*1801 


B*4001 


BM002 


B*4402 


B*4403 


B*4501 


SEFSRMARDPQRF 


61 


350 


57 


23 


12 


247 


SEGAGSDVFDGD 

T 

L 


5172 


45 


2059 


1303 


711 


2458 


GFFGGYO<?V 


jU / 




o.4 


2335 


534 


40 


T WDI TsIfrRT PVTT 










0.11 




KDR 












SEFQAAI 


181 


6830 


779 


2660 


33 


9597 


SEYLQLV 


1375 


7777 


658 


733 


21 


930 


WEELSML 


1288 


781 


740 


>28482.97 


151 


82009 


GEPHISY 


8833 


12272 


6716 


36116 


272 


>33333 W 


LEARGEAL 


163 


99 


65 


29495 


2.9 




QEEEGPRM 


298 


11598 


1608 


19255 


118 


6730 


EEEGPRMF 


723 


12281 


32093 


2406 


213 


943 


VELVHFLL 


5.0 


69 


31 


3322 


1.2 


2427 


AEMLESVL 


968 


14 


31 


327 


0.88 


302 


SEYLQLVF 


0.97 


765 


6.0 


284 


0.70 


122 


EEKIWEEL 


753 


9084 


2599 


98976 


104 


171 


LEARGEALG 


155 


1161 


3006 


1 1018 


24 


2688 


GEALGLVGA 


9529 


2832 


34 


6134 


2.2 


17 


QEEEGPRMF 


414 


918 


7747 


237 


409 


2171 


VELVHFLLL 


71 


79 


31 


579 


3.1 


1129 


REPVTKAEM 


60 


373 


284 


896 


4.5 


832 


SEYLQLVFG 


18 


8890 


421 


271 


19 




PEEKIWEEL 


577 


19449 


3908 


1029 


235 




EELSMLEVF 


1.4 


16436 


252 


22 


2.8 


ion 


FEGREDSVF 


9.8 


2366 


348 


221 


13 




YEFLWGPRA 


5.3 


249 


5.2 


2355 


1.1 


241 


EEGLEARGEA 


1077 


3434 


3227 


216 


302 




LEARGEALGL 


81 


184 


277 


2275 


4.1 


964 


VEVTLGEVPA 


14 


371 


31 


3801 


0.52 


1 < 
I -> 


EEGPRMFPDL 


128 


4438 


486 


95 


13 


42 


REPVTKAEML 


88 


23 


264 


84 


41 


917 


SEYLQLVFGI 


2.2 


20 


6.1 


3.7 


0.84 


4.4 


VEWPISHLY 


20 


11522 


4385 


13 


1225 


4885 


EEKIWEELSM 


17 


21450 


477 


46 


19 


107 


WEELSMLEVF 


0.14 


463 


30 


15 


15 


290 


FEGREDSVFA 


178 


>1 0062.89 


4775 


6879 


192 


503 


QENYLEYRQV 


118 


493 


102 


17 


16 


27 


YEFLWGPRAL 




8.5 


0.97 


130 


0.72 


753 


GEPHISYPPL 


2612 


7.0 


2.9 


1200 


0.71 


380 


EEGLEARGEAL 


179 


300 


578 


2630 


19 


1812 


LEARGEALGLV 


158 


198 


345 


> 17829.46 


13 


1912 


GEALGLVGAQA 


877 


4293 


52 


3575 


1.4 


28 


EEQQTASSSST 


752 


4040 


41162 


5910 


1552 


134 


VEVTLGEVPAA 


124 


25216 


919 


>23469.39 


44 


1583 


EEEGPRMFPDL 


1011 


2646 


3470 


3273 


131 


209 


SEFQAAISRKM 


7.0 


345 


107 


88 


1.2 


161 


VELVHFLLLKY 


52 


550 


294 


1551 


49 


1790 


LESVLRNCQDF 


64 


5409 


3458 


209 


76 


15241 


VEVVPISHLYI 


97 


135 


146 


335 


7.2 


3788 


IEGDCAPEEKI 


844 


27827 


32058 


2627 


486 


183 


EEKIWEELSML 


1641 


4978 


20625 


1862 


375 


181 



i 
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HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence NO. 


B*1801 


B*4001 


B*4002 


B*4402 


B*4403 


B*4501 


EELSMLEVFEG 


1.5 


24061 


294 


4.6 




1 UJ 


LEVFEGREDSV 


639 


2624 


367 


>21 296.3 


46 


29449 


YEFLWGPRALI 


5.2 


4.1 


2.8 


92 


0.59 


450 


EEOOTASSSSTL 


7259 


166 


526 


57 


QQ 1 




QEEEGPRMFPDL 


3595 


394 


1330 


1643 




120 


SEFQAAISRKMV 


43 


161 


29 


25 




21 


LESVLRNCQDFF 


56 


55 


356 


184 


24 


1993 


VEWPISHLYIL 


266 


3.4 


16 


486 


4.0 


1182 


EEGLEARGEALG 
L 


10416 


1769 


5143 


196 


118 


1673 


A 






*r 5 


Z3 /j 


z.z 




LESEFQAAISRKM 


49 


310 


72 


242 


14 


22 


REPVTKAEMLES 
V 


5531 


337 


411 


4546 


21 


1507 


SEYLQLVFGIEVV 


9.7 


23 


4.5 


144 


5.4 


6.6 


IEVVEVVPISHLY 


79 


162 


245 


52 


125 


106 


VEWPISHLYILV 


92 


93 


47 


270 


51 


112 


MEVDPIGHLY 


13 


209 


334 


13 


28 


228 


EEEGPSTF 


216 


1008 


435 


3933 


27 


1819 


AELVHFLL 


120 


71 


6.8 


1074 


0.16 


452 


FEGREDSI 


927 


718 


127 


7708 


13 


2291 


QEAASSSST 


1422 


23469 


1480 


9593 


41 


no 


AELVHFLLL 


160 


25 


3.1 


33 


0.94 


141 


AEMLGSVVG 


96 


1899 


109 


27 


1.6 


11 


EELSVLEVF 


7.3 


10215 


3314 


61 


12 


2120 


FEGREDSIL 


1091 


51 


439 


1925 


11 


>27071.82 


QEAASSSSTL 


171 


49 


47 


56 


13 


287 


EEGPSTFPDL 


158 


655 


591 


198 


127 


128 


IELMEVDPIG 


194 


6592 


5325 


222 


>1 6306.95 


7604 


MEVDPIGHLY 


15 


617 


625 


11 


99 


169 


EEKIWEELSV 


73 


8947 


79 


396 


17 


17 


WEELSVLEVF 


1.7 


75 


37 


14 


13 


1701 


FEGREDSILG 


229 


940 


4361 


8534 


172 


20261 


EEEGPSTFPDL 


935 


431 


2120 


2685 


102 


158 


AELVHFLLLKY 


153 


32 


39 


178 


1.6 


670 


MEVDPIGHLYI 


9.8 


34 


16 


64 


0.91 


95 


REGDCAPEEKI 


973 


2418 


830 


4038 


42 


146 


EEKIWEELSVL 


133 


152 


1255 


1416 


58 


218 


LEVFEGREDSI 


4745 


206 


512 


20963 


69 


>3 101 2.66 


RERFEMF 


180 


4079 


1907 


25488 


108 


20048 


LEDSSGNL 


17736 


782 


362 


42791 


211 


15946 


GEYFTLQI 


7774 


112 


60 


3511 


1.0 


261 


VEPPLSQET 


8302 


17052 


20808 


3186 


236 


29270 


PENNVLSPL 


1150 


1261 


718 


11174 


8.8 


>27071.82 


DEAPRMPEA 


84 


9092 


4577 


6448 


98 


10.0 


HERCSDSDG 


1118 


2367 


38636 


19328 


208 


13390 


VEGNLRVEY 


832 


12752 


67730 


142 


2583 


39059 


VEYLDDRNT 


1442 


36833 


35854 


10071 


157 


13503 


LEDSSGNLL 


1140 


43 


2771 


4656 


43 


26134 


RELNEALEL 


3000 


15 


30 


525 


1.1 


3337 


NEALELKDA 


1925 


3887 


27585 


4270 


1582 


129 


LELKDAQAG 


451 


18706 


3659 


17293 


30 


1989 
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PCT/US2003/031308 



108 

HLA-B44 SUPERTYPE 



SEQ 
ID 



Sequence 


NO. B*1801 


B*4001 


B*4002 


B*4402 


B*4403 


B*4501 


MEEPQSDPSV 


12157 


3802 


16536 


1927 


816 


175 


VEPPLSQETF 


814 


>37209.3 


21732 


406 


525 


>240 19.61 


QETFSDLWKL 


736' 


199 


255 


39 


14 


901 


IEQWFTEDPG 


151 


1250 


2114 


5595 


142 


197 


DEAPRMPEAA 


121 


3941 


8444 


2594 


1037 


100 


HERCSDSDGL 


139 


171 


61 


1468 


6.0 


1723 


VEGNLRVEYL 


104 


481 


2565 


1963 


22 


15189 


VEYLDDRNTF 


0.94 


501 


37 


32 


1.4 


3601 


PEVGSDCTTI 


611 


4552 


248 


2293 


2046 


22487 


LEDSSGNLLG 


103 


531 


697 


7905 


153 


19256 


FEVRVCACPG 


64 


2043 


4.9 


180 


0.76 


1872 


TEEENLRKKG 


74966 


>37209.3 


11858 


>23589.74 


315 


30635 


GEPHHELPPG 


108 


3323 


1888 


11728 


4.4 


20 


GEYFTLQIRG 


108 


88 


19 


2452 


3.9 


157 


RERFEMFREL 


83 


29 


17 


17 


0.34 


422 


FEMFRELNEA 


127 


3207 


223 


952 


2.0 


208 


QETFSDLWKLL 


4158 


3366 


740 


631 


168 


1218 


HERCSDSDGLA 


1408 


4879 


1915 


>20956.72 


96 


186 


YEPPEVGSDCT 






IOC 

1Z:> 


1334^ 


12712 


16034 


HELPPGSTKRA 


OU.34 


oy /4 




47077 


189 


1472 


FEMFRELNEA I 

X X^XYXX i\Jji_fi>(lvr\ly 






O.O 


748 


1.1 


1352 


NEALELKDAOA 


74? 




jU/ 1 


>20956.72 


949 


53 


TEDPGPDFAPRM 

•*■ 1 VJJT JLX JLi.rA.JT XviVl 


ooo 






2053 


161 


1676 




OoZZ 


OA 1AO 
Z4.34Z 


A CI 1 


6581 


252 


169 


DFAPRMPFAAPP 

V 


4Z / 


*>.AQ AOA OC 

>4o4o4.oD 


7258 


>2762.76 


1376 


19 


YEPP EVGSDCTTI 


8796 


2699 


1540 


>2740.54 


253 


>20000 


RERRDNYV 


>73809.52 


71554 


62 


>67647.06 


>345 17.77 


34648 


SEIDLILGY 


3.0 


285 


140 


4.8 


8.5 


397 


AEIPTRVNY 


1691 


7826 


5443 


333 


23 


1286 


AEMGKFKFSY 


1517 


2941 


622 


146 


28 


283 


DEIGVIDLY 


11 


>1 14285.71 


>77272.73 


707 


212 


>49000 


AEMGKFKYSF 


155 


113 


3.8 


18 


31 


186 


SEAIHTFQY 


25 


2895 


1802 


18 


16 


1078 


SEAIYTFQF 


5.7 


967 


39 


4.8 


20 


293 


AEGIVTGQY 


7176 


6462 


1528 


255 


12 


418 


HETTYNSI 


1644 


251 


336 


616 


23959 


6608 


GELSYLNV 


>24800 


4856 


100 


19013 


23735 


784 


YEDTGKTI 


13997 


794 


83 


7911 


2177 


49000 


YENDIEKKI 


30992 


1156 


145 


1725 


371 
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TABLE 23 



HLA-DQ SUPERTYPES 


Sequence 


SEQ 

JLLF 

NO. 


AA 


Organism 


Protein 


Position 


Analog 


AAAKAAAAAAYAA 




13 


Artificial sequence 




A 


(44)YAAAAAAKAAA 




13 


Artificial sequence 




A 


AAFAAAKTAAAFA 




13 


Artificial sequence 




A 


YAAF AAAKT AAAF A 




14 


Artificial sequence 




A 


YAAF AAAKT AAAF A 




14 


Artificial sequence 






AHAAHAAHAAHAAHA 
A 




16 


TT A 

HA 






A 


VT PR VT T V A\CV APTMT 




1 D 


Human 


EPO 


11 




V rU AJS»ViNJr iAW xnJKJVIiS 




15 


Human 


EPO 


41 




W JsJt<J^OJl V Crv^v^A V Jb V W 




15 


Human 


EPO 


51 




vnno a \m\rw7r\nj at i 




15 


Human 


EPO 


56 




V Ji V W l^OJL AJJLbii A V L 




1 c 

15 


Human 


brU 


61 




nr att QT7 a \n t> a t 




15 


Human 


EPO 


66 




QT? A \/T 15 C±r\ ATT \/7vTOQ 
o JtSA V JJKAjri^ AJLL, V JN o o 




15 


Human 


EPO 


71 




RGQALLVNSSQPWEP 




15 


Human 


EPO 


76 




LQLHVDKAVSGLRSL 




15 


Human 


EPO 


91 




KEAISPPDAASAAPL 




15 


Human 


EPO 


116 




PPT"} A A <s A A PT P TTT A 




15 


Human 


EPO 


121 




f~1 A A T\Y T"% rriTm x y\rri'i i ■ s rr 

SAAPLRTITADTFRK 




15 


Human 


EPO 


126 




EAENITTGTAEHTSL 




15 


Human 


EPO 


21 


A 


RLFDNASLRAHRLHQ 




15 


Human 


Growth 


8 












hormone 






QLAFDTYQEFEEAYI 




15 


Human 


Growth 


22 












hormone 






TOT T T T/^OUTT HTll 7"/"M? 




15 


Human 


Growth 


78 












hormone 






NSLVYGASDSNVYDL 




15 


Human 


Growth 


99 












hormone 






SDSNVYDLLKDLEEG 




15 


Human 


Growth 


106 












hormone 






KTPO^T APT PFwnnnPA 




1 0 


Human 


Her2/neu 


369 








15 


Human 


IFN-B 


31 




QLQQFQKEDAAVTIY 




15 


Human 


IFN-B 


46 




QKEDAAVTIYEMLQN 




15 


Human 


IFN-B 


51 




STGWNETIVENLLAN 




15 


Human 


IFN-B 


76 




ETTVENLT ANVYHOR 






Human 


IFN-B 


O 1 




KJiDSHCAWTIVRVEI 




15 


Human 


IFN-B 


136 




MSYNLLGFLQRSSNT 




15 


Human 


IFN-B 


1 


A 


QHLCGSHLVEALYLV 




15 


Human 


Insulin 


4 












beta 














chain 






GSHLVEALYLVCGER 




15 


Human 


Insulin 


8 












beta 














chain 






GSDLVEALYLVCGER 




15 


Human 


Insulin 


8 


A 










beta 














chain 






VEALYLVCGERGFLY 




15 


Human 


Insulin 


12 


A 
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HLA-DQ SUPERTYPES 

SEQ 
ID 



oetjUcnce 


NO. 


AA 


Organism 


Protein 


Position 


Analog 










beta 














chain 






VEALYLVTGERGFFY 




15 


Human 


Insulin 


12 


A 










beta 














chain 






IDVWLGGLAENFLPY 




15 


Human 


thyroid 


632 




IDVWLGGLAYNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLALNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLASNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


EDVWLGGLAKNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLADNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVYLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVLLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVSLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVKLGGLAENFLPY 




15 


Human 


perox 
■ thyroid 


632 


A 


IDVDLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENYLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENVLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENSLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENKLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENDLPY 




15 


Human 


perox 
thyroid 


632 


A 


IYVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


ILVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


ISVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IKVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IEVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENFLPF 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENFLPL 




15 


Human 


perox 
thyroid 


632 


A 


EDVWLGGLAENFLPS 




15 


Human 


perox 
thyroid 


632 


A 


IDWLGGLAENFLPK 




15 


Human 


perox 
thyroid 


632 


A 


TDVWLGGLAENFLPD 




15 


Human 


perox 
thyroid 


632 


A 



/ 
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HLA-DQ SUPERTYPES 

SEQ 
ID 



Sequence 


NO. 


AA 


Organism 


Protein 


JT UalllOIl 




TDVWT HOT A F? "NIT? VP V 




1 c 

15 


Human 


perox 
thyroid 


632 


A 


11J Y VVl-fVJ\Jij/\JDlNP Vr I 




15 


Human 


perox 
thyroid 


632 


A 


TDVWT rjHT A T7XTT7QDV 

IIJ v w l^Uvjrl.. AblN r oJr Y 




15 


Human 


perox 
thyroid 


632 


A 


LUV WlAjOJLAlirN.r JKJr Y 




15 


Human 


perox 
thyroid 


632 


A 






15 


Human 


perox 
thyroid 


632 


A 


IL/ V W .LOCjJLAh, YFJLP Y 




15 


Human 


perox 
thyroid 


632 


A 


JUJ V W JLuOLAELFLPY 




15 


Human 


perox 
thyroid 


632 


A 


TD\/"\a7T n/T-T A DCUT T>AZ 

J-U V W JLij\jrL AJbo r LrJr Y 




15 


Human 


perox 
thyroid 


632 


A 


1U V W .HaOJLAr!, JsJr JLr Y 




15 


Human 


perox 
thyroid 


632 


A 


JLU V WJLuoLAbDrlJrY 




15 


Human 


perox 
thyroid 


632 


A 


JLU V W JLLrLri^AxiVjr JLr Y 




15 


Human 


perox 
thyroid 


632 


A 


ii-'V WJLLxOJLYbJNr.LF Y 




15 


Human 


perox 
thyroid 


632 


A 


TT\"\7TX7T f^Z^T T TTKTT7T mr 

1U V WlAjtjlJJbNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


JLD V W JAjvjJLoJbJNr L,F Y 




15 


Human 


perox 
thyroid 


632 


A 


JJJ V WlAjUJLJrLbNFLPY 




15 


Human 


perox 
thyroid 


632 


A 


TD\AX7T HPT T^rrxT'CT nx/ - 
1U V W JLUUJJLJisiN r JLP Y 




15 


Human 


perox 
thyroid 


632 


A 


td "Watt nnv a "cnxdt jyv 

JUL/ V W JLAjrl_r Y AJbJNF JLP Y 




15 


Human 


perox 
thyroid 


632 


A 


TDVTX7T nn\? A T7XTTTT DV 




15 


Human 


perox 
thyroid 


632 


A 


TDVWT A PKTT7T DV 
xxJ v w iajvjo AiiiNr \-ix Y 




15 


Human 


perox 
thyroid 


632 


A 


TDVWT CICW A PKTTTT DV 
j.i_/ v vv ijVjror^AiliNJr i->± Y 




15 


Human 


perox 
thyroid 


632 


A 


TDVWT OOD A P"MT«T p v 




15 


Human 


perox 
thyroid 


632 


A 


TDVWT nVT A FMT7T P V 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGLLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGSLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGKLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGDLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLYGLAENFLPY 




15 


Human 


perox 

thyroid 

perox 


632 


A 



WO 2004/031211 



112 



PCT/US2003/031308 



HLA-DQ SUPERTYPES 

SEQ 
ID 



Sequence 


NO. 


AA 


Organism 


Protein 


Position 


Analog 


IDVWLLGLAENFLPY 




15 


Human 


thyroid 


632 


A 


IDVWLSGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


LDVWLKGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLDGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


EDVWYGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWVGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWSGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


EDVWKGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWDGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDYWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDLWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDSWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDKWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDDWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENFLYY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENFLLY 




15 


Human 


perox 
thyroid 


632 


A 


JDDVWLGGLAENFLSY 




15 


Human 


perox 
thyroid 


632 


A 


1 INt nt TT S~\ "f A -f— l-v TV-IT TI--CT- 

IDVWLGGLAENFLKY 




15 


Human 


perox 
thyroid 


632 


A 


IDVWLGGLAENFLDY 




15 


Human 


perox 
thyroid 


632 


A 


YDVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


LDVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


SDVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


KDVWLGGLAENFLPY 




15 


Human 


perox 
thyroid 


632 


A 


DDVWLGGLAENFLPY 




15 


Human 


perox 

thyroid 

perox 


632 


A 
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TABLE 24 



PCT/US2003/031308 



HLA-DQ SUPERTYPES 



SEQID DQB1*030 DQB1*030 DQB1*020 



Sequence NO. 


1 


2 


1 


AAAKAAAAAAYAA 


424 






(44)YAAAAAAKAAA 


26 






AAFAAAKTAAAFA 


49 






YAAFAAAKTAAAFA 


36 






Y AAFAAAKTAAAFA 


39 






AHAAHAAHAAHAAHAA 


58 






VLERYLLEAKEAENI 


10932 


309 


5389 


VPDTKVNFYAWKRME 


730 


>46666.67 


>147058.82 


WKRMEVGQQAVEVWQ 


13666 


12146 


159 


VGQQAVEVWQGLALL 


1807 


4407 


838 


VEVWQGLALLSEAVL 


19 


14 


98 


GLALLSEAVLRGQAL 


107 


16963 


6742 


SEAVLRGQALLVNSS 


55 


36395 


9755 


RGQALLVNSSQPWEP 


302 


14393 


13362 


LQLHVDKAVSGLRSL 


88 


7842 


7590 


KEAISPPDAASAAPL 


458 


960 


7287 


PPDAASAAPLRTITA 


20 


3869 


3631 


S AAPLRTIT ADTFRK 


301 


>46666.67 


1100 


EAENITTGTAEHTSL 


316 


8300 




RLFDNASLRAHRLHQ 


996 


>36206.9 


11766 


QLAFDTYQEFEEAYI 


>89285.71 


673 


35 


ISLLLIQSWLEPVQF 


>89285.71 


562 


5234 


NSLVYGASDSNVYDL 


14164 


8337 


731 


SDSNVYDLLKDLEEG 


>89285.71 


4136 


503 


KDFGSLAFLPESFDGDPA 


320 






CLKDRRNFDIPEEIK 


19365 


208 


774 


QLQQFQKEDAAVTIY 


26205 


579 


2145 


QKEDAAVTIYEMLQN 


515 


153 


1685 


STGWNETIVENLLAN 


47081 


5041 


322 


ETIVENLLANVYHQR 


>92592.59 


>75000 


344 


KEDSHCAWTIVRVEI 


4102 


2123 


465 


MSYNLLGFLQRSSNT 


724 


>51219.51 




QHLCGSHLVEALYLV 


2553 


8413 


359 


GSHLVEALYLVCGER 


>89285.71 


2491 


677 


GSDLVEALYLVCGER 


>89285.71 


806 




VEALYLVCGERGFLY 


27334 


514 




VEALYLVTGERGFFY 


20021 


564 




IDVWLGGLAENFLPY 


204 


138 


13 


IDVWLGGLAYNFLPY 


85 


358 


63 


IDVWLGGLALNFLPY 


49 


457 


52 


EDVWLGGLASNFLPY 


175 


1251 


40 


IDVWLGGLAKNFLPY 


170 


10247 


>4166.67 


IDVWLGGLADNFLPY 


296 


1762 


12 


IDVYLGGLAENFLPY 


161 


186 


30 
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HLA-DQ SUPERTYPES 

SEQID DQB1*030 DQB1*030 DQB1*020 



Sequence 


NO. 1 


2 


1 


IDVLLGGLAENFLPY 


166 


437 


27 


IDVSLGGLAENFLPY 


188 


277 


48 


IDVKLGGLAENFLPY 


724 


5511 


41 


IDVDLGGLAENFLPY 


218 


73 


17 


EDVWLGGLAENYLPY 


223 


110 


19 


IDVWLGGLAENVLPY 


84 


82 


15 


IDVWLGGLAENSLPY 


116 


125 


25 


IDVWLGGLAENKLPY 


353 


5189 


51 


IDVWLGGLAENDLPY 


240 


60 


22 


IYVWLGGLAENFLPY 


170 


237 


13 


ILVWLGGLAENFLPY 


216 


147 


10.0 


ISVWLGGLAENFLPY 


132 


286 


18 


IKVWLGGLAENFLPY 


180 


220 


37 


ffiVWLGGLAENFLPY 


158 


145 


23 


IDVWLGGLAENFLPF 


111 


177 


3.6 


EDVWLGGLAENFLPL 


182 


114 


17 


IDVWLGGLAENFLPS 


134 


249 


27 


IDVWLGGLAENFLPK 


261 


231 


23 


EDVWLGGLAENFLPD 


115 


91 


20 


IDVWLGGLAENFYPY 


324 


203 


37 


IDVWLGGLAENFVPY 


346 


272 


12 


IDVWLGGLAENFSPY 


131 


193 


47 


IDVWLGGLAENFKPY 


195 


262 


310 


IDVWLGGLAENFDPY 


364 


90 


32 


IDVWLGGLAEYFLPY 


151 


88 


14 


IDVWLGGLAELFLPY 


107 


81 


22 


IDVWLGGLAESFLPY 


60 


64 


49 


IDVWLGGLAEKFLPY 


68 


112 


66 


IDVWLGGLAEDFLPY 


357 


120 


23 


EDVWLGGLAEQFLPY 


167 


123 


9.7 


EDVWLGGLYENFLPY 


912 


697 


6.4 


IDVWLGGLLENFLPY 


810 


1734 


58 


EDVWLGGLSENFLPY 


242 


1348 


37 


IDVWLGGLKENFLPY 


15907 


>2800 


25 


IDVWLGGLDENFLPY 


>19230.77 


637 


18 


EDVWLGGYAENFLPY 


900 


492 


39 


IDVWLGGVAENFLPY 


982 


327 


75 


EDVWLGGSAENFLPY 


427 


755 


166 


IDVWLGGKAENFLPY 


517 


633 


398 


EDVWLGGDAENFLPY 


11114 


2074 


11 


IDVWLGYLAENFLPY 


15215 


1121 


31 


DDVWLGLLAENFLPY 


2986 


180 


39 


IDVWLGSLAENFLPY 


654 


278 


72 


IDVWLGKLAENFLPY 


2333 


20023 


81 


IDVWLGDLAENFLPY 


>44642.86 


370 


18 


BDVWLYGLAENFLPY 


2171 


442 


18 
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HLA-DQ SUPERTYPES 



SEQID DQB1*030 DQB1*030 DQB1*020 



Sequence 


NO. 


1 


2 , 


1 


IDVWLLGLAENFLPY 




4903 


455 


47 


DDVWLSGLAENFLPY 




3043 


373 


98 


IDVWLKGLAENFLPY 




41667 


1115 


55 


ID V WLD GLAENFLP Y 

JL.I.^ T 11 1 f.l ^ VJ X—/X 1 1 /X ™ JL 1 f 1 X 




13325 


357 


43 


IDVWYGGLAENFLPY 




375 


224 


43 


IDVWVGGLAENFLPY 

I,.! ^ T IT T VJ VJ JUX XX_fX ^ X X_/X JL 




128 


158 


14 


EDVWSGGLAENFLPY 

1 1 / T T T U VJ X— 'A fcX /X ~ JL X_/X X 




451 


128 


15 


IDVWKGGLAENFLPY 

JUL-/ V Y Y 1VVJ VJ JUn 1 <J. i X X-/X X 




256 


346 


41 

i X 


TDVWDGGLAENFLPY 

1 1 / Y YY JVVJVJJJiTixvl'll X-/X X 




2086 


299 


112 

1 lib 


IDYWLGGLAENFLPY 

1 1 / X T Y X-/ VJ VJ J— /A i-L/JL i X -1 — /X JL 




503 


342 


49 


TDLWLGGLAENFLPY 




1292 


661 


25 


ID S WLGGLAENFLP Y 




508 


276 


35 


IDKWLGGLAENFLPY 

JLL/lV V Y X-i VJ VJ JUxli./-l X X-/X X 




579 


534 


62 


IDDWLGGLAENFLPY 

,1.1 /X-/ YY JUVJ VJ xvil .1 ,/X ^1 X -1 — 'X X 




219 


101 


85 

VJ«J 


IDVWLGGLAENFLYY 

XI J Y Y Y IjVJ VJ J — /jl XJ — f JL >t X J— ' X X 




341 


387 


154 


IDVWLGGLAENFLLY 

1 1 / Y Y Y J t VJ VJ JL/ilJ ./l N X J — X 




649 


491 


52 


TDVWT GGT AFTsTFT SY 

±l_j V VV x^VJ Vjx^XiJL_/l>J x J_>0 X 






vJ / vJ 




IDVWLGGLAENFLKY 




2266 


995 


111 


IDVWLGGLAENFLDY 




371 


149 


49 


YDVWLGGLAENFLPY 




482 


214 


59 


LDVWLGGLAENFLPY 




180 


216 


29 


SDVWLGGLAENFLPY 




154 


232 


19 


KDVWLGGLAENFLPY 




348 


254 


54 


DDVWLGGLAENFLPY 




241 


158 


48 
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TABLE 25 



HLA-DR SUPERTYPE 




SEQ 




Sequence 


ID NO. 






AA Organism Protein Position Analog 



NPTKHKWEAAHVAE 
QLAA 



18 A2 



MHC derived Unknown 



DDYVKQYTKQYTKQ 


19 


Artificial 




IN 




sequence 




AAAKAAAAAAYAA 


13 


Artificial 


A 


AC- 




sequence 




13 


Artificial 


A 


AAA tT AAAAAAxrAi 

AAAKAAAAAAYAA 




sequence 




(20)AYA(20)A(20)A(20) 


13 


Artificial 


A 


K(20)A(20) 




sequence 




AC- 


13 


Artificial 


A 


AAA TV A T« A X A a r 1 a 

AAAKATAAAAYAA 




sequence 




AC- 


13 


Artificial 


A 


AAA T V A A A A A A V— > a a 

AAAKAAAAAAFAA 




sequence 




AC- 


13 


Artificial 


A 


AAA TV A T» A A A A r 1 r\N a a 

A A AKATAA AA( 1 0)AA 




sequence 




AC- 


13 


Artificial 


A 


AAA TJ' A A A A A N A A 

AAAKATA AA A(23 ) A A 




sequence 




A AK A A A A A A A( 1 0)AA 


13 


♦Artificial 


A 






sequence 




AAYAAAATAKAAA 


13 


Artificial 


A 






sequence 




AALAAAAAAKAAA 


13 


Artificial 


A 






sequence 




AAEAAAATAKAAA 


13 


Artificial 


A 






sequence 




AAYJJAAAAKAAA 


13 


Artificial 


A 






sequence 




AAYAAAAJJKAAA 


13 


♦Artificial 


A 






sequence 




AFLRAAAAAAFAA 


13 


Artificial 


A 






sequence 




AFLRQ A A AA AF A AY 


14 


Artificial 


A 






sequence 




AAFAAAKTAAAFA 


13 


Artificial 


A 






sequence 




XT' A A T~* AAA rrm a. a a t-» a. 

YAAFAAAKTAAAFA 


14 


Artificial 


A 






sequence 




A A T TV A HP A A A A A A A 

AALKATAAAAAAA 


13 


Artificial 


A 






sequence 




YAR(1 5)ASQTTLKAKT 


14 


Artificial 








sequence 




Y ARF(3 3 )QTTLK AKT 


14 


Artificial 








sequence 




13 


Artificial 


A 


PKYFKQGFLKGAT 




sequence 




13 


Artificial 


A 






sequence 




P K YGKQIDLKG AT 


13 


Artificial 


A 






sequence 




AAFFFFFGGGGGA 


13 


Artificial 








sequence 




AADFFFFFFFFDA 


13 


Artificial 








sequence 




AAKGIKIGFGIFA 


13 


Artificial 








sequence 




AAFIFIGGGKIKA 


13 


Artificial 








sequence 




A AKIFIGFFID G A 


13 


Artificial 








sequence 
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HLA-DR SUPERTYPE 



SEQ — 
ID NO. 

Sequence AA Organism Protein Position 



AAr IGr GKJKFI A 


13 


Artificial 




AAKlGrGIKIGFA 


13 


sequence 
Artificial 




AAFKIGKFGIFFA 


13 


sequence 
Artificial 




AADDDDDDDDDDA 


!3 


sequence 
Artificial 




(43)AAIGFFFFKKGIA 


14 


sequence 
Artificial 




(43)AAFFGIFKIGKFA 


14 


sequence 
Artificial 




(43)AADFGIFIDFIIA 


14 


sequence 
Artificial 




(43)AAIGGIFIFKKDA 


14 


sequence 
Artificial 




(43)AAFIGFGKIKFIA 


13 


sequence 
Artificial 




(43)AAKIGFGIKIGFA 


13 


sequence 
Artificial 




(43)AAFKIGKFGIFFA 


13 


sequence 
Artificial 




AAA 77" AAAAAAAA n 

AAAKAAAAAAAAF 


13 


sequence 
Artificial 




AAA Tf A A A A A A A t~» a 

AAAKAAAAAAAFA 


13 


sequence 
Artificial 




AAAKAAAAAAFAA 


13 


sequence 
Artificial 




AAA TjT* A A A a t-1 1 1 a a 

AAAKAAAAFAAAA 


13 


sequence 
Artificial 




TT» AAAAAAaAaA a a 

FAAAAAAAAAAAA 


13 


sequence 
Artificial 




AAAAAAAA A 1 A 1 *v Y 

AAAAAAAAAAAAN 


13 


sequence 
Artificial 




AAAAAAAA A A A "V T 1 

AAAAAAAAAAANA 


13 


sequence 
Artificial 




AAANAAAAAAAAA 




sequence 

r\l llllwlal 




AAAAAAAAAAAAS 


13 


sequence 

A rri fir*in1 




AAAAAOAAAAAAA 

AAAAASAAAAAAA 


13 


sequence 
Artificial 




AOAAAAAAAAA AA 

AbAAAAAAAAAAA 


13 


sequence 
Artificial 




A 7JA A A l/T A A 

Ar A A Aiv 1 AA 


9 


sequence 
Artificial 




VADPF AT TTT D AD A 


14 


sequence 
Artificial 


A 


Y AR( J 5 AjSQTTLKAKT 


14 


sequence 
Artificial 


A 


YAR(15A)RQTTLKAA 


14 


sequence 
Artificial 


A 


A 

(1 5A)RQTTLKAAA 


11 


sequence 
Artificial 


A 


(1 6A)RQTTLKAAA 


11 


sequence 
Artificial 


A 


(46)AAKTAAAFA 


10 


sequence 
Artificial 




(3 9) AA AATK AA A 


10 


sequence 
Artificial 




(52)AAAATKAAAA 


11 


sequence 
Artificial 
sequence 





WO 2004/031211 
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HLA-DR SUPERTYPE 


Sequence 


SEQ 
ID NO. 


AA 


Organism 


Protein 


Position 


Analog 


(55)AAAATKAAAA 




11 


Artificial 














sequence 








A( 1 4) A AAKTA A A 




10 


Artificial 














sequence 








AA( 1 4)A(35) ATKAAA 




12 


Artificial 








A 






sequence 








AA(14)AA(36)TKAAA 




12 


Artificial 








A 






sequence 








AFAAAKTAA(72) 




10 


Artificial 














sequence 








(49)AAAKT(64)AAA 




10 


Artificial 














sequence 








(49)AAAKTA(64)AA 




10 


Artificial 














sequence 








HQAISPRTLNGPGPGS 




20 


Artificial 








PAIF 






sequence 








XT" A A T"* AAA T/"T> AAA A 

YAAFAAAKTAAAFA 




14 


Artificial 














sequence 








TEGRCLHYTVDKSKP 
K 




16 


Bee Venom 




103 






u 


Chicken 


HEL 


107 




IVSDGNGMNAWVAW 




18 


Chicken 


HEL 


98 




RNRC 














PHHTALRQ AI LS WGE 




20 


DPw4 binder 








LMTLA 














WMYYHGQRHSDEHH 
H 

YIVMSDWTGGA 




15 


EBV 


LMP 


183 






15 


EBV 


LMP 


41 




AHAAHAAHAAHAAH 




16 


HA 






A 


AA 














Twminp VT<rFFr; a tvpt 

IVlLJlL/r X XSJtlr KJJ\ L V E,L, 






TTT>\/ 

JHLB V 


core 


1 




LSFLPSDFFP 














GMLPVCPLIPGSSTTS 




19 


HBV 


env 


102 




TGP 














LGFFPDHOLDPAFRA 

AjVJX X A JSA a WJUJL/1 iVL 1VTV 




17 


HBV 


env 


1 1 
1 1 




NT 














GYKVLVLNPSV 




11 


HCV 


NS3 


1248 




LMAFTAAVTS 




10 


hcv 


NS4 


1790 




TFALWRVSAEEY 




12 


HCV 


NS5 


2079 




ALWRVSAEEY 




10 


HCV 


NS5 


2081 




EEYVEIRQVGDFH 




13 


HCV 


NS5 


2088 




VGGVYLLPRRGPRLG 
v 




16 


HCV 








V 

VGGAYLLPRRGPRLG 
V 




16 


HCV 






A 


VGGVALLPRRGPRLG 
V 




16 


HCV 






A 


VGGVYALPRRGPRLG 
V 




16 


HCV 






A 


VGGVYLAPRRGPRLG 
V 




16 


HCV 






A 


V 

VGGVYLLPARGPRLG 
V 

VGGVYLLRRAGPRLG 
V 

GAPLGGAARALAHGV 




1 £. 

16 


HCV 






A 




16 


HCV 






A 




16 


HCV 






A 




15 


HCV 








GAALGGAARALAHG 




15 


HCV 






A 



WO 2004/031211 
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HLA-DR SUPERTYPE 



SEQ 
ID NO. 



Sequence 


AA 


Organism 


Protein 


Position 


Analog 


GAPLAGAARALAHGV 




t\K*, V 






A 


GAPLGAAARALAHGV 


15 


HCV 






A 


GAPLGGLARALAHGV 


15 


HCV 






A 


GAPLGGALRALAHGV 


15 


HCV 






A 


GAPLGGAAAALAHG 
V 


15 


HCV 






f\ 

A 
f\ 


viAfJLuuAARLLAHGV 


15 


HCV 






A 


(~l A DT /~~Lf~* A A 15 A A at t s~< 

UArLu LjAARAAAHG 
V 


15 


HCV 






A 


GAPLGGAARALAAGV 


15 


HCV 






A 


FPDWQNYTPGPGTRF 


15 


HIV 


NEF 


200 




Krr'L i r (jr WCFKLVPV 


15 


HIV 


NEF 


216 




K^luiLJJL W V YJrl I QG Y 


15 


HIV 


NEF 


182 




I>/"\IjTT r\T U A 7VI TT»/\/*tri 

Kv^tilLDLWVYHTQGF 


15 


HIV 


NEF 


182 




I OT tt? t Tyr r-}Ts riot T-»yi-r r 

L£>HF LKEKGGLEGLI 


15 


HIV 


NEF 


114 




JLisr Jh LKEKGGLD GLI 


15 


HIV 


NEF 


114 




Lbr WNHPGSQPKTAC 
T 


16 


HIV 


TAT 


11 




QVCFITKGLGISYGR 


15 


HIV 


TAT 


38 




QLCFLKKGLGISYGR 


15 


HIV 


TAT 


38 




PPEESFRFGEEKTTPS 


16 


HIV1 


en 

or 


81 




CIVYRDGNPYAVCDK 


15 


HPV 


E6 


~t o 




HYCYSLYGTTLEQQY 


15 


HPV 


E6 


85 




CYSL YGTTLEQQYNK 


15 


HPV 


E6 


87 




NTSLQDIEITCVYCK 


15 


HPV 


E6 


22 




VFEFAFKDLFVVYRD 


15 


HPV 


E6 


44 




EFAFKDLFVVYRDSI 


15 


HPV 


E6 






DLFVVYRDSIPHAAC 


15 


HPV 


E6 


5 1 




FVVYRDSIPHAACHK 


15 


HPV 


E6 


53 




NTGLYNLLIRCLRCQ 


15 


HPV 


E6 


95 




IRCLRCQKPLNPAEK 


15 


HPV 


E6 


103 




PRKLHELSSALEIPY 


15 


HPV 


E6 


9 




EIPYDELRLNCVYCK 


15 


HPV 


E6 


20 




TEVLDFAFTDLTIVY 


15 


HPV 


E6 


40 




VLDFAFTDLTIVYRD 


15 


HPV 


E6 


42 




DFAFTDLTIVYRJDDT 


15 


HPV 


E6 


44 




TIVYRDDTPHGVCTK 


15 


HPV 


E6 


51 




WYRYSVYGTTLEKLT 


15 


HPV 


E6 


78 




ETTIHNIELQCVECK 


15 


HPV 


E6 


20 




SEVYDFAFADLTVVY 


15 


HPV 


E6 


40 




VYDFAFADLTVVYRE 


15 


HPV 


E6 


42 




DFAFADLTVVYREGN 


15 


HPV 


E6 


44 




TV V YREGNPFGI CKL 


15 


HPV 


E6 


51 




GNPFGI CKLCLRFLS 


15 


HPV 


E6 


57 




NYSVYGNTLEQTVKK 


35 


HPV 


E6 


80 




KKPLNEILIRCIICQ 


15 


HPV 


E6 


93 




NEILIRCIICQRPLC 


15 


HPV 


E6 


97 




IRCIICQRPLCPQEK 


15 


HPV 


E6 


101 





WO 2004/031211 



PCT7US2003/031308 



HLA-DR SUPERTYPE 

SEQ 



ID NO. 

Sequence 


AA 


Organism 


Protein 


Positic 


CJVYRDCIAYAACHK 


15 


HPV 


E6 


53 


IN i JtJL Y iNLLrlKOJL-KCQ 


15 


HPV 


E6 


95 


1RCLRCQKPLNPAEK 


15 


HPV 


E6 


103 


KEVYKFLFTDLRIVY 


15 


HPV 


E6 


40 


R1VYRDNNPYGVCIM 


15 


HPV 


E6 


51 


NNPYGVCIMCLRFLS 


15 


HPV 


E6 


57 


EERVKKPLS EITIRC 


15 


HPV 


E6 


89 


IRCIICQTPLCPEEK 


15 


HPV 


E6 


101 


EIPLIDLRLSCVYCK 


15 


HPV 


E6 


23 


SCVYCKKELTRAEVY 


15 


HPV 


E6 


32 


VCLLFYSKVRKYRYY 


15 


HPV 


E6 


68 


YYDYSVYGATLESIT 


15 


HPV 


E6 


81 


IRCYRCQSPLTPEEK 


15 


HPV 


E6 


104 


VYDFVFADLRIVYRD 


15 


HPV 


E6 


42 


DFVFADLR1VYRDGN 


15 


HPV 


E6 


44 


RIVYRDGNPFAVCKV 


15 


HPV 


E6 


51 


GNPFAVCKVCLRLLS 


15 


HPV 


E6 


57 


KKCLNEILIRCIICQ 


15 


HPV 


E6 


93 


NEILIRCIICQRPLC 


15 


HPV 


E6 


97 


RTAMFQDPQERPRKL 


15 


HPV 


E6 


5 


LFVVYRDSIPHAACH 


15 


HPV 


E6 


52 


LTIVYRDDTPHGVCT 


15 


HPV 


E6 


50 


LCIVYRDCIAYAACH 


15 


HPV 


E6 


52 


YKFLFTDLRIVYRDN 


15 


HPV 


E6 


43 


YNFACTELKLVYRDD 


15 


HPV 


E6 


46 


LKLVYRDDFPYAVCR 


15 


HPV 


E6 


53 


YDFVFADLRIVYRDG 


15 


HPV 


E6 


43 


LRIVYRDGNPFAVCK 


15 


HPV 


E6 


50 


HEYMLDLQPETTDLY 


15 


HPV 


E7 


9 


TLRLCVQSTHVDIRT 


15 


HPV 


E7 


64 


IRTLEDLLM GTLGI V 


15 


HPV 


E7 


76 


LED LLM GTLGI VCPI 


15 


HPV 


E7 


79 


DLLM GTLGI VCPICS 


15 


HPV 


E7 


81 


KA I LQDIVLHLEPQN 


15 


HPV 


E7 


5 


IDGVNHQHLPARRAE 


15 


HPV 


E7 


41 


LRAFQQLFLNTLSFV 


15 


HPV 


E7 


83 


r v^)LFLNTLSF VCP W 


15 


HPV 


E7 


86 


QDYVLDLQPEATDLH 


15 


HPV 


E7 


9 


JUlKlLt^ELLMGSFGI 


15 


HPV 


E7 


75 


TPTT fYRT T KimCTJ/TV/ 


15 


HPV 


E7 


76 


ELLMGSFGIVCPNCS 


15 


HPV 


E7 


81 


KEYVLDLYPEPTDLY 


15 


HPV 


E7 


9 


LRTIQQLLMGTVNIV 


15 


HPV 


E7 


76 


IQQLLMGTVNIVCPT 


15 


HPV 


E7 


79 


QLLMGTVNIVCPTCA 


15 


HPV 


E7 


81 


RETLQEIVLHLEPQN 


15 


HPV 


E7 


5 



WO 2004/031211 



121 



PCT7US2003/031308 



HLA-DR SUPERTYPE 

SEQ 



ID INCJ. 

Sequence 


AA 


Organism 


Protein 


Position 


LRTLQQLFLSTLSFV 


15 


HPV 


E7 


84 


LQQLFLSTLSFVCPW 


15 


HPV 


E7 


87 


KDYILDLQPETTDLH 


15 


HPV 


E7 


9 


LRTLQQMLLGTLQVV 


15 


HPV 


E7 


78 


LQQMLLGTLQVVCPG 


15 


HPV 


E7 


81 


QMLLGTLQVVCPGCA 


15 


HPV 


E7 


83 


VPTLQDVVLELTPQT 


15 


HPV 


E7 


5 


LQDVVLELTPQTEID 


15 


HPV 


E7 


8 


QDVVLELTPQTEIDL 


15 


HPV 


E7 


9 


CKFVVQLDIQSTKED 


15 


HPV 


E7 


68 


VVQLDIQSTKEDLRV 


15 


HPV 


E7 


71 


DLRVVQQLLMGALTV 


15 


HPV 


E7 


82 


LRVVQQLLMGALTVT 


15 


HPV 


E7 


83 


VQQLLMGALTVTCPL 


15 


HPV 


E7 


86 


QQLLMGALTVTCPLC 


15 


HPV 


E7 


87 


QLLMGALTVTCPLCA 


15 


HPV 


E7 


88 


REYILDLHP EPTDLF 


15 


HPV 


E7 


9 


TCCYTCGTTVRLCIN 


15 


HPV 


E7 


57 


VRTLQQLLMGTCTIV 


15 


HPV 


E7 


77 


LQQLLMGTCTIVCPS 


15 


HPV 


E7 


80 




ID 


HPV 


E7 


12 


VLDLYPEPTDLYCYE 


15 


HPV 


E7 


12 


LREYILDLHPEPTDL 


15 


HPV 


E7 


8 


HIEFTPTRTDTYACRV 


16 


Human 


B2-uglobulin 


67 


LWVWNNESLPVSPRL 


15 


Human 


CEA 


177 


YEEYVRFDSDVGE 


13 


Human 


DRB and 




EEYVRFDSDVGE 


12 


Human 


CD4 peptide 
DRB and 




APPRLICDSRVLERY 


15 


Human 


CD4 peptide 
EPO 


1 


ICDSRVLERYLLEAK 


15 


Human 


EPO 


6 


VLERYLLEAKEAENI 


15 


Human 


EPO 


11 


EHCSLNENITVPDTK 


15 


Human 


EPO 


31 


NENITVPDTKVNFYA 


15 


Human 


EPO 


36 


VPDTKVNFYAWKRM 
E 


15 


Human 


EPO 


41 


VNFYAWRMFVnon 

V INI X r\ VV JCVXNJYJLIw V VJV^V^ 

A 


13 


Human 


EPO 


46 


WKRMEVGQQAVEV 
WQ 

VGOOAVEVWOGLAL 
L 


15 


Human 
ri urn &ri 


EPO 


51 

56 


VEVWQGLALLSEAVL 


15 


Human 


EPO 


61 


GLALLSEAVLRGQAL 


15 


Human 


EPO 


66 


SEAVLRGQALLVNSS 


15 


Human 


EPO 


71 


RGQALLVNSSQPWEP 


15 


Human 


EPO 


76 


LVNSSQPWEPLQLHV 


15 


Human 


EPO 


81 


QPWEPLQLHVDKAVS 


15 


Human 


EPO 


86 


LQLHVDKAVSGLRSL 


15 


Human 


EPO 


91 



A 



WO 2004/031211 



PCTYUS2003/031308 



HLA-DR SUPERTYPE 



SEQ 



Sequence 


ID NO. 

AA 


Organism 


Protein 


Position Ana 


DKAVSGLRSL1TLLR 


15 


Human 


EPO 


96 


GLRSLTTLLRALGAQ 


15 


Human 


EPO 


101 


TTLLRALGAQKEAIS 


15 


Human 


EPO 


106 


ALGAQKEAISPPDAA 


15 


Human 


EPO 


111 


KEAISPPDAASAAPL 


15 


Human 


EPO 


116 


PPDAASAAPLRTITA 


15 


Human 


EPO 


121 


SAAPLRTITADTFRK 


15 


Human 


EPO 


126 


RTITADTFRKLFRVY 


15 


Human 


EPO 


131 


DTFRKLFRVYSNFLR 


15 


Human 


EPO 


136 


LFRVYSNFLRGKLKL 


15 


Human 


EPO 


141 


SNFLRGKLKLYTGEA 


15 


Human 


EPO 


146 


KLKLYTGEACRTGDR 


15 


Human 


EPO 


152 


APPRLITDSRVLERY 


15 


Human 


EPO 


1 A 


ITDSRVLERYLLEAK 


15 


Human 


EPO 


6 A 


EHTSLNENITVPDTK 


15 


Human 


EPO 


31 A 


KLKLYTGEATRTGDR 


15 


Human 


EPO 


152 A 


PQPFRPQQPYPQ 


12 


Human 


gliadin 


PFRPQQPYPQ 


10 


Human 


gliadin 




PQPFRPQQPYP 


11 


Human 


gliadin 




PQPFRPQQP 


9 


Human 


gliadin 




KQPFRPQQPYPQ 


12 


Human 


gliadin 




PKPFRPQQPYPQ 


12 


Human 


gliadin 




PQPFKPQQPYPQ 


12 


Human 


gliadin 




PQPFRKQQPYPQ 


12 


Human 


gliadin 




PQPFRPQKPYPQ 


12 


Human 


gliadin 




PQPFRPQQPKPQ 


12 


Human 


gliadin 




PQPFRPQQPYKQ 


12 


Human 


gliadin 




POPFRPOOPYPK 


1 1 
iz 


Human 


gliadin 




QFLGQQQPFPPQ 


12 


Human 


gjiaain 




FLGQQQPFPPQ 


11 


Human 


giiduin 




LGQQQPFPPQ 


10 


Human 






QFLGQQQPFPP 


11 


Human 


gllauin 




QFLGQQQPF 


9 


Human 


gliadin 




IRNLALQTLPAMCNV 
Y 


16 


Human 


gliadin 




NLA LQTLP AMCN V Y 


14 


Human 


gliadin 




LALQTLPAMCNVY 


13 


Human 


gliadin 




IRNLALQTLPAM 


12 


Human 


gUaUin 




TRN LA LQTLP 


10 


Human 


gliadin 




EGDAFELTVSCQGGL 
PK 


17 


Human 


gplOO 


506 


ESTGMTPEKVPVSEV 
MGT 


18 


Human 


gplOO 


370 


FPTIPLSRLFDNASL 


15 


Human 


Growth 


1 


RLFDNASLRAHRLHQ 


15 


Human 


hormone 
Growth 


8 


LRAHRLHQLAFDTYQ 


15 


Human 


hormone 
Growth 


15 








hormone 



WO 2004/031211 



123 



PCT/US2003/031308 



HLA-DR SUPERTYPE 




SEQ 














ID NO. 












Sequence 




AA 


Organism 


Protein 


Position 


Analog 


QLAFDTYQEFEEAYI 




15 


Human 


Growth 
hormone 


22 




QEFEEAYIPKEQKYS 




15 


Human 


Growth 
hormone 


29 




IPKEQfCYSFLQNPQT 




15 


Human 


Growth 
hormone 


36 




SFLQNPQTSLCFSES 




15 


Human 


Growth 
hormone 


43 




TSLCFSESIPTPSNR 




15 


Human 


Growth 
hormone 


50 




REETQQKSNLELLRI 




15 


Human 


Growth 
hormone 


64 




SNLELLRISLLLIQS 




15 


Human 


Growth 
hormone 


71 




ISLLLIQSWLEPVQF 




15 


Human 


Growth 
hormone 


78 




SWLEPVQFLRSVFAN 




15 


Human 


Growth 
hormone 


85 




FLRSVFANSLVYGAS 




15 


Human 


Growth 
hormone 


92 




NSLVYGASDSNVYDL 




15 


Human 


Growth 
hormone 


99 




SDSNVYDLLKDLEEG 




15 


Human 


Growth 
hormone 


106 




GIQTLMGRLEDGSPR 




15 


Human 


Growth 
hormone 


120 




RLEDGSPRTGQIFKQ 




15 


Human 


Growth 
hormone 


127 




RTGQIFKQTYSKFDT 




15 


Human 


Growth 
hormone 


134 




QTYSKFDTNSHNDDA 




15 


Human 


Growth 
hormone 


141 




TNSHNDDALLKNYGL 




15 


Human 


Growth 
hormone 


148 




ALLKNYGLLYCFRKD 




15 


Human 


Growth 
hormone 


155 




DMDKVETFLRIVQCR 




15 


Human 


Growth 
hormone 


169 




FLRIVQCRSVEGSCGF 




16 


Human 


Growth 
hormone 


176 




FPTIPLSRLFDNAML 




15 


Human 


Growth 
hormone 


1 


A 


RLFDNAMLRAHRLHQ 




15 


Human 


Growth 
hormone 


8 


A 


QL AFDTY QEFEQNPQ 




15 


Human 


Growth 
hormone 


22 


A 


SFLQNPQTSLCCFRK 




15 


Human 


Growth 
hormone 


43 


A 


SNLELLRICLLLIQS 




15 


Human 


Growth 
hormone 


71 


A 


ICLLLIQSWLEPVQF 




15 


Human 


Growth 
hormone 


78 


A 


NSLVYGASDSNIYDL 




15 


Human 


Growth 
hormone 


99 


A 


SDSN1YDLLKDLEEG 




15 


Human 


Growth 
hormone 


106 


A 


DKVETFLRIVQCCGF 




15 


Human 


Growth 
hormone 


169 


A 


SFLQNPQTSLTFSES 




15 


Human 


Growth 
hormone 


43 


A 


TSLTFSESIPTPSNR 




15 


Human 


Growth 
hormone 


50 


A 



WO 2004/031211 



PCT/US2003/031308 



HLA-DR SUPERTYPE 

SEQ 
ID NO. 



Sequence 


AA 


Orpanism 


Protein 


Pncitinn 




ALLKNYGLLYTFRKD 


15 


Human 


Growth 


155 


A 








hormone 






LLYTFRJCDMDKVETF 


15 


Human 


Growth 


162 


A 








hormone 






DMDKVFTFT RTVOTP 


1 c 

J J 


Human 


Growth 


169 


A 








hormone 






FLRIVQTRSVEGSTGF 


16 


Human 


Growth 


176 


A 








hormone 






HLDMLRHLYQGCQV 
V 


15 


Human 


Her2/neu 


42 




RLRIVROTOF FFDNYA 
L 


1 7 


it u man 


rierz/neu 


no 




GVGSPYVSRLLGICL 


15 


Human 


Her2/neu 


776 




TLERPKTLSPGKNGV 


15 


Human 


Her2/neu 


1166 




KIFGSLAFLPESFDGDP 
A 


18 


Human 


Her2/neu 


369 




ELVS EFSRM ARDPQ 


14 


Hi tman 




0*7 1 




GEALSTLVLNRLKVG 


15 


Hi iman 
xi uii leui 


tropin 






AYVLLSEKKISSIQS 


15 


T-Ti imcjn 
i 1 Ulllall 


nor uvj 






VASLLTTAEVVVTEI 


15 


null Ja.ll 


H^P^ft 
tioJrou 






KCEFODAYVILLSEKK 


1 

I u 


Hi i mon 

nuiridii 


tlorOU 


ZJO 




ALSTLVLNRLKVGLQ 


15 


Human 

lXLlLlla.il 


norou 


980 

ZoZ 




MSYNLLGFLQRSSNC 


15 


FTl iman 
xn. union 


TFM R 


1 




LGFLORSSNCOCOKL 




nui j ldii 


TFM R 


O 




RSSNCQCQKLLWQLN 


15 


x lujiiietii 


TFM-R 


1 I 




QCQKLLWQLNGRLEY 


1 < 
i j 


n.uiIJcUl 


TFM Ft 






LWQLN GRLEYCLKDR 


15 


Human 
n Lillian 


TFM-R 


Z 1 




GRLEYCLKDRRNFDI 


i s 


T-Tnman 


TFM R 


zo 




RNFDIPEEIKOLOOF 

iu ii xs xx X-^t L-/ x \y i^j w \Sx 




T— 1 1 imo t\ 

nurndii 


TFM R 


«5o 




PEEIKOLOOFOKEDA 


i J 


riuuian 


TT7KT T5 


41 




QLQQFQKEDAAVTIY 


15 


n. Lillian 


TFM R 

xr in-d 


40 




QKEDAAVTIYEMLQN 


15 


Human 
Xllillla.il 


TFM-R 


j 1 




AVTIYEMLQNIFAIF 


15 


T-Tiiman 
XiUi j tan 


TFM R 
ir IN-xj 


JO 




EMLQNIFAIFRQDSS 


15 


Human 


TFM R 


0 1 




IFAIFRQDSSSTGWN 


15 


Human 


TFM R 


00 




RQDSSSTGWNETIVE 


15 


Human 
x iui i laxi 


fFM-R 

XX 1N-JD 


/ 1 




STGWNETIVENLLAN 


15 


Human 
xxui J Jail 


TFM-R 


/O 




ETIVENLLANVYHQR 


15 


Human 


TFM-R 


o 1 




NLLANVYHQRNHLKT 


15 


Human 


TFM-R 

XT 1N~X3 


oO 




VYHQRNHLKTVLEEK 


15 


Hi iman 

A X Ui J Id 1 1 


TFM-R 


Ql 




LEKEDFTRGKRMSSL 


15 


Human 
i x mi iaii 


TFM-R 

AA IN X3 






FTRGKRMSSLHLKRY 


15 


Hitman 

XXUlll€Xll 


TFM-R 


111 




RMSSLHLKRYYGRIL 


15 


Human 
XiUlIlait 


TFM R 


1 1 A 
1 10 




HLKRYYGRILHYLKA 


15 


Human 


IFN-B 


121 




YGRILHYLKAKEDSH 


15 


Human 


IFN-B 


126 




HYLKAKEDSHCAWTI 


15 


Human 


IFN-B 


131 




KEDSHCAWTIVRVEI 


15 


Human 


IFN-B 


136 




CAWTIVRVEILRNFY 


15 


Human 


IFN-B 


141 




VRVEILRNFYVINRL 


15 


Human 


IFN-B 


146 




RNFYVINRLTGYLRN 


15 


Human 


IFN-B 


152 





WO 2004/031211 



125 



PCT7US2003/031308 



HLA-DR SUPERTYPE 



Sequence 



SEQ 
ID NO. 



AA 


Organism 


Protein 


Position 


Anal 


15 


Human 


IFN-B 


1 


A 


15 


Human 


IFN-B 


6 


A 


15 


Human 


IFN-B 


31 


A 


15 


Human 


IFN-B 


16 


A 


15 


Human 


IFN-B 


21 


A 


15 


Human 


IFN-B 


26 


A 


15 


Human 


IFN-B 


131 


A 


15 


Human 


IFN-B 


136 


A 




riurndJi 


lrIN-r> 


141 


A 


15 


Human 


IFN-B 


6 


A 


15 


Human 


IFN-B 


1 1 
1 1 


A 


1 j 


Human 


IFN-B, 


16 


A 


15 


Human 


Insulin alpha 


1 








chain 






14 


Human 


Insulin alpha 


8 








chain 






15 


Human 


Insulin alpha 


1 


A 






chain 






15 


Human 


Insulin alpha 


1 


A 






chain 






15 


Human 


Insulin alpha 


4 


A 






chain 






14 


Human 


Insulin alpha 


8 


A 






chain 






14 


Human 


Insulin alpha 


8 


A 






chain 






14 


Human 


Insulin alpha 


8 


A 






chain 






15 


Human 


Insulin alpha- 




A 






beta 






15 


Human 


Insulin alpha- 




A 






beta 






16 


Human 


Insulin alpha- 




A 






beta 






14 


Human 


Insulin alpha- 




A 






beta 






15 


Human 


Insulin alpha- 




A 






beta 






15 


Human 


Insulin beta 


1 








chain 






15 


Human 


Insulin beta 


4 








chain 






15 


Human 


Insulin beta 


8 








chain 






15 


Human 


Insulin beta 


12 








chain 






15 


Human 


Insulin beta 


16 








chain 






15 


Human 


Insulin beta 


1 


A 






chain 






15 


Human 


Insulin beta 


1 


A 






chain 






15 


Human 


Insulin beta 


4 


A 






chain 






15 


Human 


Insulin beta 


8 


A 






chain 






15 


Human 


Insulin beta 


12 


A 






chain 







MSYNLLGFLQRSSNT 

LGFLQRSSNTQTQKL 

RSSNTQTQKLLWQLN 

QTQKLLWQLNGRLEY 

LWQLNGRLEYTLKDR 

GRLEYTLKDRRNFDI 

HYLKAKEDSHTAWTI 

KEDSHTAWTIVRVEI 

TAWTIVRVEILRNFY 

LGFLQRSSNCQSQKL 

RSSNCQSQKLLWQLN 

QSQKLLWQLNGRLEY 

GIVEQCCTSICSLYQ 

TSICSLYQLENYCN 

GILEQCCTSICSLYQ 

GIVEQTTTSITSLYQ 

EQTTTSITSLYQLEN 

TSICSLYQLENYCG 

TSITSLYQLENYTN 

TSITSLYQLENYTG 

GIVEQCCCGSHLVEA 

SLYQLENYCCGERGF 

CCTSICSLYQLENYCC 

GSHLVEALYLVCCN 

CCGSHLVEALYLVCC 

FVNQHLCGSHLVEAL 

QHLCGSHLVEALYLV 

GSHLVEALYLVCGER 

VEALYLVCGERGFFY 

YLVCGERGFFYTPKT 

FVNQHLCGSDLVEAL 

FVNQHLTGSHLVEAL 

QHLTGSHLVEALYLV 

GSHLVEALYLVTGER 

VEALYLVCGERGSFY 



WO 2004/031211 



126 



PCT/US2003/031308 



HLA-DR SUPERTYPE 



SEQ 
ID NO. 



Sequence 


AA 


Organism 


Protein 


Position 


Anal< 


v e-AL iLV v^VJJiKOJr L, Y 


15 


Human 


Insulin beta 
chain 


12 


A 


VEALYLVTGERGFFY 


. 15 


Human 


Insulin beta 
chain 


12 


A 


VT \/PnCD PUT WTnT-^T" 

x 1> V UVjJbKvjr L Y ir KT 


15 


Human 


Insulin beta 
chain 


16 


A 


YLVCGERGFFYTDKT 


15 


Human 


Insulin beta 
chain 


16 


A 


YLVCGERGFFYTKPT 


15 


Human 


Insulin beta 
chain 


16 


A 


YLVTGERGFFYTPKT 


15 


Human 


Insulin beta 


16 


A 


YLVTGERGFFYTDKT 


15 


Human 


chain 

lilouilil UCld. 

chain 




A 


YLVTGERGFFYTKPT 


1 c 
1 J 


Human 


Insulin beta 


16 


A 


VCGERGFFYTPKTRR 


1 c 

I J 


Human 


chain 

Insulin beta 


18 


A 


VTGERGFFYTPKTRR 


15 


Human 


chain 

Insulin beta 


18 


A 


MWDLVLSIALSVGCT 


15 


Human 


chain 

Kallikrein? 


t 
l 




DLVLSIALSVGCTGA 


15 


Human 


Kallikrein? 


*i 

j 




HPQWVLTAAHCLKK 
N 


15 


Human 


Kallikrein? 


JO 




^WVLI A AHCLKKNS 
Q 

GQRVPVSHSFPHPLY 


15 


Human 


Kallikrein2 


58 , 




15 


Human 


Kallikrein2 


87 




RVPVSHSFPHPLYNM 


15 


Human 


Kallikrein2 


89 




PHPLYNMSLLKHQSL 


15 


Human 


Kallikrein2 


97 




HPLYNMSLLKHQSLR 


15 


Human 


Kallikrein2 


98 




NMSLLKHQSLRPDED 


15 


Human 


Kallikrein2 


102 




SHDLMLLRLSEPAKI 


15 


Human 


Kaliikrein2 


1 1 ft 

1 1 o 




HDLMLLRLSEPAKIT 


15 


Human 


Kallikrein 2 


1 10 

x iZf 




PEEFLRPRSLQCVSL 


15 


Human 


Kallikrein2 


162 




PRSLQCVSLHLLSND 


15 


Human 


Kallikrein2 


168 




NGVLQGITSWGPEPC 


15 


Human 


Kallikrein2 


990 




KPAVYTKVVHYRKWI 


15 


Human 


Kallikrein? 


9^Q 




LHLLSNDMCARAYSE 


15 


Human 


Kallikrein2 


176 




voiN YYV.J xrrr VlrSKA 


15 


Human 


MAGE3 


140 




ESEFQAALSRKVAKL 


15 


Human 


MAGE6 


102 




IGHLYIFATCLGLSYD 
GL 


18 


XXlilJlctl 1 


MALrEo 


172 




VGNWQYFFPVIFSKAS 


31 


Human 


MAGE6 






DSLQLVFGIELMEVD 






PAYEKLSAEQSPPPY 


15 


Human 


MARTI 


1 09 




RNGYRALMDKSLHV 
GTQCALTRR 




Human 


MARTI 


51 




FFKNIVTFFKNIVT 


14 


Human 


MBP 




A 


YKSAHKGFKGVDAQ 
GTLSKI 


20 


Human 


MBP 


134 




VDAQGTLSKIFKLGG 
RDSRS 


20 


Human 


MBP 


144 




AC- 


23 


Human 


MBP 


1 




ASQKRPSQRHGSKYL 








ATAST 












ENPVVHFFKNIVTPR 


15 


Human 


MBP 


85 





WO 2004/031211 



PCT7US2003/031308 



HLA-DR SUPERTYPE 

SEQ 
ID NO. 



Sequence 


AA 


Organism 


Protein 


Position 

JL VOlilvU 


Analog 


ENPVVAFFKNIVTPR 


15 


Human 


MBP 


85 


SAAS 


liJNr V VrlArKINl V IrK 


15 


Human 


MBP 


85 


SAAS 


ENPVVHFFANIVTPR 


15 


Human 


MBP 


85 


SAAS 


ENPWHFFKNIVTPA 


15 


Human 


MBP 


85 


OAAO 


\ TIM /"l ft ■' ■ \ ■ »TW TTl TJTt\ 

NPVVHFFKNIVT 


12 


Human 


MBP 


86 




HFFKNIVTPRTPPY 


14 


Human 


MBP 


90 




NPVVHFFKNIVTPR 


14 


Human 


MBP 


86 




LPVPGVLLKEFTVSGN 


20 


Human 


NY-ESO-1 


1 \fi 

1 1U 




ILTI 












WITQCFLPVFLAQPPS 


20 


Human 


NY-ESO-1 


161 
















DHRQLQLSISSCLQQL 


20 


Human 


NY-ESO-1 


141 




SLLM 












YLAMPFATPMEAELA 


20 


Human 


NY-ESO-1 


91 




1?PCT A 












AAPLLLARAASLSLG 


15 


Human 


PAP 


3 




APLLLARAASLSLGF 


15 


Human 


PAP 


4 




PLLLARAASLSLGFL 


15 


Human 


PAP 


5 




S LSLGFLFLLFF WLD 


15 


Human 


PAP 


13 




LLFFWLDRSVLAKEL 


15 


Human 


PAP 


21 




DRSVLAKELKFVTLV 


15 


Human 


PAP 


27 




AKELKFVTLVFRHGD 


15 


Human 


PAP 


32 




RSPIDTFPTDPIKES 


15 


Human 


PAP 


47 




FGQLTQLGMEQHYEL 


15 


Human 


PAP 


67 




DRTLMSAMTNLAALF 


15 


Human 


PAP 


110 




MSAMTNLAALFPPEG 


15 


Human 


PAP 


114 




MTNLAALFPPEGVSI 


15 


Human 


PAP 


117 




PEGVSIWNPILLWQP 


15 


Human 


PAP 


126 




GVSIWNPILLWQPIP 


15 


Human 


PAP 


128 




WNPILLWQPIPVHTV 


15 


Human 


PAP 


132 




NPILLWQPIPVHTVP 


15 


Human 


PAP 


133 




PILLWQPIPVHTVPL 


15 


Human 


PAP 


134 




ILLWQPIPVHTVPLS 


15 


Human 


PAP 


135 




WQPIPVHTVPLSEDQ 


15 


Human 


PAP 


138 




LSGLHGQDLFGIWSK 


15 


Human 


PAP 


194 




YDPLYCESVHNFTLP 


15 


Human 


PAP 


210 




LPSWATEDTMTKLRE 


15 


Human 


PAP 


223 




LRELSELSLLSLYGI 


15 


Human 


PAP 


235 




LSELSLLSLYGIHKQ 


15 


Human 


PAP 


238 




LSLLSLYGIHKQKEK 


15 


Human 


PAP 


241 




KSRLQGGVLVNEILN 


15 


Human 


PAP 


255 




GGVLVNEILNHMKRA 


15 


Human 


PAP 


260 




IPSYKKLIMYSAHDT 


15 


Human 


PAP 


277 




YKKLIMYSAHDTTVS 


15 


Human 


PAP 


280 




LIMYSAHDTTVSGLQ 


15 


Human 


PAP 


283 




DTTVSGLQMALDVYN 


15 


Human 


PAP 


290 




ALDVYNGLLPPYASC 


15 


Human 


PAP 


299 




LDVYNGLLPPYASCH 


15 


Human 


PAP 


300 





WO 2004/031211 



128 



PCT/US2003/031308 

i 



HLA-DR SUPERTYPE 

SEQ 
ID NO. 



Sequence 


AA 


Organism 


Protein 


Position 


YNGLLPPYASCHLTE 


15 


Human 


PAP 


303 


rAfcLVUr Vlr^U Wo 1 


1 c 

10 


Human 


PAP 
rAr 




TVPLSEDQLLYLPFR 


15 


Human 


PAP 


145 


T TFT YFFKGFYFVFM 


15 


Human 


PAP 


315 


GPVIPQDWSTECMTT 


15 


Human 


PAP 


361 


Q AHS LER VCHCLGK W 


21 


Human 


PLP 


130 


LGHPDK 










WTTCQSIAFPSKTSASI 


20 


Human 


PLP 


181 


GSL 










QKGRGYRGQHQAHS 


20 


Human 


PLP 


121 


LERVCH 










i a rut yv tT^ A X JT T^T Tk //'in 

AATYNFAVLKLMGR 


18 


Human 


PLP 


260 


GTKF 










VATGLCFFGVALFCG 


20 


Human 


PLP 


21 


CGHEA 










FLYGALLLAEGFYTT 


20 


Human 


PLP 


81 


GAVRQ 










SAVPVYIYFNTWTTC 


20 


Human 


PLP 


171 


QSIAF 










TT CVTWlPtA APT TT C 


i j 


Unman 

riurnan 


PSA 


j 


^VTWTPtA API TT SPT 


1 c 
Ij 


nuirid.li 


P<sA 


7 
1 


V 1 WlOAArLlLoKlV 


1 ^ 

I J 


Human 


PC A 

roA 


Q 

O 


bC^r W V L V AoKAjKA V 


1 r 
13 


Human 


PC A 

roA 


J J 


GR A V C Cjr vj V L V Jar W 
V 


1 c 


Human 


DC A 


4Z 


GV LVHPQWVLTA AH 
C 


15 


Human 


PSA 


48 


UPHW\/I TA AHPTPMV 
rir^YV V Li 1 A ATl^llvlN 


1 c 
ij 


riurnan 


PCA 




AWVI TA AT-Jr'IP'MlfCV 


1 J 


nuuidii 


P<5A 




A UPTD XTI^CA/TT T fTDTJ 

AJttOlKNlvo V IJLJLOKxl 


1 3 


Human 


PC A 

roA 


ou 


SVTT T GPT-fST FHPFD 


1 S 
1 J 




PSA 


67 


VTT T GRT4ST FHPFDT 


1 J 


il U J 1 Idl 1 


PSA 


68 


GnVFOVST-rSFPT-TPT Y 


1 S 
1 J 


riuiiidii 


PSA 


8^ 


VFOVSTJSFPT-JPT YTYN/T 


1 s 


riumaii 


PSA 


o~j 




15 


T— T t iman 


PSA 


93 


SHDT MT T RI^FPAFT 


15 


Human 


PSA 


114 






nun id.il 


PSA 


1 1 S 
1 1 j 


TD A VK VMD LPTOEP A 


15 


Human 

l lull lau 


PSA 


129 


\ T4 VTSND Vf A OVT-TPO 

L»n V lOlN l-J V V^-/A.Vs^ V ill v<j 


15 


Human 


PSA 


172 


PAOVHPOr<rVTK"FMT C 


i s 
i j 


H t itnan 
nun idii 


PSA 


1 SO 


GGPF VGNGVT OGTTS 


15 


Human 


PSA 


210 


GPLVCNGVLOGITSW 


15 


Human 


PSA 


21 1 


NGVLOGITSWGSFPC 


15 


Human 


PSA 


216 


RPbLY 1KV VHYKJvWI 


1 r 

ID 


Human 


TIC A 

roA 




HSLFHPEDTGQVFQV 


15 


Human 


PSA 


74 


PRWLCAGALVLAGGF 


15 


Human 


PSM 


18 


LGFLFGWFIKSSNEA 


15 


Human 


PSM 


35 


LDELKAENIKKFLYN 


15 


Human 


PSM 


62 


TKKLFLYNFTQIPHLA 


15 


Human 


PSM 


70 


KFLYNFTQIPHLAGT 


15 


Human 


PSM 


72 


WKEFGLDSVELAHYD 


15 


Human 


PSM 


100 



WO 2004/031211 



129 



PCT7US2003/031308 



HLA-DR SUPERTYPE 

SEQ 
ID NO. 



Sequence 


AA 


Organism 


Protpin 


Pncitif 
ruai u\ 


LAHYDVLLSYPNKTH 


15 


Human 


PSM 


110 


GNEIFNTSLFEPPPP 


15 


Human 


PSM 


135 


GKVFRGNKVKNAQL 
A 


15 


Human 


PSM 


206 


GNKVKNAQLAGAKG 
y 


15 


Human 


PSM 


211 


EYAYRRGIAEAVGLP 


15 


Human 


PSM 


276 


AEAVGLPSIPVHPIG 


15 


Human 


PSM 


284 


AVGLPSIPVHPIGYY 


15 


Human 


PSM 


286 


IGYYDAQKLLEKMGG 


15 


Human 


PSM 


297 


TGNFSTQKVKMHIHS 


15 


Human 


PSM 


334 


TRIYNVIGTLRGAVE 


15 


Human 


PSM 


353 


ERGVAYINADSSIEG 


15 


Human 


PSM 


444 


GVAYINADSSIEGNY 


15 


Human 


PSM 


446 


DSSIEGNYTLRVDCT 


15 


Human 


PSM 


453 


NYTLRVDCTPLMYSL 


15 


Human 


PSM 


459 


CTPLMYSLVHNLTKE 


15 


Human 


PSM 


466 


DFEVFFQRLGIASGR 


1 c 
10 


Human 


rbJVL 


J JX) 


EVFFQRLGIASGRAR 


15 


Human 


PSM 


522 


TNKFSGYPLYHSVYE 


15 


Human 


PSM 


543 


YDPMFKYHLTVAQVR 


15 


Human 


PSM 


566 


DPMFKYHLTVAQVRG 


15 


Human 


PSM 


567 


MFKYHLTVAQVRGG 
M 

KYHLTVAQVRGGMV 
r 

VAQVRGGMVFELANS 


15 


Human 


PSM 


569 


15 


Human 


PSM 


571 


15 


Human 


PSM 


576 


RGGMVFELANSIVLP 


15 


Human 


PSM 


580 


GMVFELANSIVLPFD 


15 


Human 


PSM 


582 


V Jt 4 JtiLrAJN o 1 V L>rr LJLJv 


10 


Human 


rciM 


C OA 

584 


ADKIYSISMKHPQEM 


15 


Human 


PSM 


608 


IYSISMKHPQEMKTY 


15 


Human 


PSM 


611 


PQEMKTYSVSFDSLF 


15 


Human 


PSM 


619 


TYSVSFDSLFSAVKN 


15 


Human 


PSM 


624 


VLRMMNDQLMFLER 
A 


15 


Human 


PSM 


660 


LRMMNDQLMFLERA 
p 


15 


Human 


PSM 


661 


RHVIYAPSSHNKYAG 


15 


Human 


PSM 


688 


RQIYVAAFTVQAAAE 


15 


Human 


PSM 


730 


QIYVAAFTVQAAAET 


15 


Human 


PSM 


731 


VAAFTVQAAAETLSE 


15 


Human 


PSM 


734 


YISIINEDGNEIFNT 


15 


Human 


PSM 


127 


ISIINEDGNEIFNTS 


15 


Human 


PSM 


128 


EDFFKLERDMKINCS 


15 


Human 


PSM 


183 


FFKLERDMKINCSGK 


15 


Human 


PSM 


185 


GVILYSDPADYFAPG 


15 


Human 


PSM 


224 


GAAVVHEIVRSFGTL 


15 


Human 


PSM 


391 


NSRLLQERGVAYINA 


15 


Human 


PSM 


438 



WO 2004/031211 



130 



PCT/US2003/031308 



HLA-DR SUPERTYPE 



Sequence 


SEQ 
IDNO. 


AA 


Organism 


Protein 


Positic 


VAYINADSSIEGNYT 




15 


Human 


PSM 


447 


DQLMFLERAFIDPLG 




15 


Human 


PSM 


666 


KSNFLNCYVSGFHPSD 




16 


Human B2- 




19 


AC- 






Uglobulin 






I o 


TPH 

ICQ 


MrlC derived 


Unkno\ 


NPDAENWNSQFEILE 








DAA 












CVT TT PAT) r\l n a in rn 

xiYLILo ARID VLAWS 




15 


M. leprae 




85 


Y K. I 1 AYDEEARR 




12 


MT 




3 


GEALSTLVVNKIRGT 




15 


Mycobacteria 


HSP60 


254 


PYILLVSSKVSTVKD 




15 


Mycobacteria 


HSP60 


216 


EAVLEDPYILLVSSK 




15 


Mycobacteria 


HSP60 


210 


IAGLFLTTEAVVADK 




15 


Mycobacteria 


HSP60 


507 


ALSTLVVNKIRGTFK 




15 


Mycobacteria 


HSP60 


256 


MKHILYISFYFILVN 




15 


Pf 


LSA1 


1 


KSLLSTNLPYGRTNL 






Pf 


SSP2 


116 


HFFLFLLYILFLVKM 




15 


Pf 




13 


LFLLYILFLVKMNAL 




15 


Pf 




16 


ILFLVKMNALRRLPV 




15 


Pf 




21 


MNALRRLPVICSFLV 




15 


Pf 




27 


SAFLESQSMNKIGDD 




15 


Pf 




79 


LKEL1KVGLP SFENL 




i j 


DP 




132 


FENLVAENVKPPKVD 




15 


Pf 




143 


PATYGIIVPVLTSLF 




15 


Pf 




158 


YGIIVPVLTSLFNKV 




15 


Pf 




161 


LLKIWKNYMKIMNHL 




15 


Pf 




28 


MTLYQIQVMKRNQK 

Q 




15 


Pf 




43 


QKQVQMMIMIKFMG 
V 




15 


Pf 




57 


MIMIKFMGVIYIMII 




15 


Pf 




63 


GVIY1MIISKKMMRK 




15 


Pf 




70 


LYYLFNQHIKKELYH 




15 


Pf 




285 


HFNMLKNKMQSSFFM 




15 


Pf 




299 


LDIYQKLYIKQEEQK 




15 


Pf 




353 


QKKYIYNLIMNTQNK 




15 


Pf 




366 


Y E AUKLLPFSKRIR 




15 


Pf 




381 


ENEYATGAVRPFQAA 




15 


Pf 




2 


NYELSKKAVIFTP1Y 




15 


Pf 




27 


QKILIKIPVTKNIIT 




15 


Pf 




108 


KCLVISQVSNSDSYK 




15 


Pf 




156 


SKIMKLPKLPISNGK 




15 


Pf 




202 


r Irirr 1 WO 1 Mr VrKY 




15 


Pf 




220 


LCNFKKNIIALLIIP 




15 


Pf 




242 


KKNIIALLIIPPKIH 




15 


Pf 




246 


ALLIIPPKJHISIEL 




15 


Pf 




251 


SMEYK1CDFLITARKP 




15 


Pf 




274 


KSKFNILSSPLFNNF 




15 


Pf 




7 



WO 2004/031211 



PCT/US2003/031308 



131 

HLA-DR SUPERTYPE 

SEQ 
ID NO. 



Sequence 


AA 


Organism 


Protein 


Position 


FKKLKNHVLFLQMM 
N 

KNHVLFLQMMNVNL 

Q 

VLFLQMMNVNLQKQ 
L 


15 


Pf 




173 


15 


Pf 




177 


15 


Pf 




180 


NVNLQKQLLTNHLIN 


15 


Pf 




187 


QKQLLTNHLINTPKI 


15 


Pf 




101 
iyi 


NHLINTPKIMPHHII 


15 


Pf 




197 


YILLKKILSSRFNQM 


15 


Pf 




239 


FNQMIFVSSIFISFY 


15 


Pf 


! 




KVSCKGSGYTFTAYQ 


17 


Rheumatiod 


Variable 




MH 




vector 


region 




IAKVPPGPNITAEYGD 


20 


Rye grass 


Lolpl 


1 


KWLD 








TAEYGDKWLDAKST 


20 


Rye grass 


Lolpl 


11 


WYGKPT 






AKSTWYGKPTGAGPK 


20 


Rye grass 


Lolpl 


21 


DNGGA 






GAGPKDNGGACGYK 


20 


Rye grass 


Lolpl 


31 


DVDKAP 








FNGMTGCGNTP IFKD 


20 


Rye grass 


Lolpl 


51 


GRGCG 






PIFKDGRGCGSCFEIK 


20 


Rye grass 


Lolpl 


61 


PTTTP 

1 JENJT 








SCFEIKCTKPESCSGE 


20 


Rye grass 


Lolpl 




AVTV 








AFGSMAKKGEEQNVR 


20 


Rye grass 


Lolpl 


111 










TPDKLTGPFTVRYTTE 


20 


Rye grass 


Lolpl 


201 


GGTK 








VRYTTEGGTKSEVED 


20 


Rye grass 


Lolpl 


211 


VIPEG 






TCVLGKLS QELHKLQ 


15 


Salmon 


Calcitonin 


6 


KLSQELHKLQTYPRT 


15 


Salmon 


Calcitonin 


11 


LHKLQTYPRTNTGSG 


15 


Salmon 


Calcitonin 


16 


KLQTYPRTNTGSGTP 


15 


Salmon 




18 




15 


Salmon 


Calcitonin 


7 


CSNLSTCVLGKLSQE 


15 


Salmon 


Calcitonin 


1 


TSNLSTTVLGKLSQE 


15 


Salmon 


1 c i tnn in 

V>diUi IKJl 1111 


1 


TTVLGKLSQELHKLQ 


15 


Salmon 


Calcitonin 


6 


DIAAKYKELGY 


11 


Sperm whale 


Myoglobin 


141 


ALVRQGLAKVA 


11 


Staph. 


rsase 


102 


PATLIKAIDGDTVKLM 


20 


Staph. 


Nase 


11 


Y 






TPETKHPKKGVEKYG 


20 


Staph. 


Nase 


41 


PEASA 






VEKYGPEASAFTKKM 


20 


Staph. 


Nase 


51 


VENAK 






FTKKMVENAKKIEVE 


20 


Staph. 


Nase 


61 


FDKGQ 






Y1YADGKMVNEALVR 


20 


Staph. 


Nase 


91 


QGLAK 






HEQHLRKSEAQAKKE 


20 


Staph. 


Nase 


121 


KLNIW 






QAKKEKLNIWSEDNA 


19 


Staph. 


Nase 


131 



Analog 



DSGQ 
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HLA-DR SUPERTYPE 

SEQ 



ID NO. 












Sequence 


AA 


Organism 


Protein 


Position 


Analog 


YFNNFTVSFWLRVPK 


15 


TetTox 




947 




FSYFPSI 


7 


TetTox 




593 


A 

A 


i orrroi 


7 


TetTox 




593 


A 


YSYFPSIR 


8 


TetTox 




593 


A 


DPNANPNVDPNANPN 


117 


Unknown 


(MAP)=(T1B 






VTSfANPNANPNANPfx" 
4) 

QKWAAVVVPS 






)4 






10 


Unknown 


ClassI A2 


242 




TWQLNGEELIQDMEL 


22 


Unknown 


ClassI Kb 


216 




VETRPAG 






216-237 




P EFLEORRA A VDTYC 


1 c 
l j 


Unknown 


JLbBsz 






STORKUSP'tt 




Unknown 


RAGE 






DYSYLODSDPn<?FOn 


1 c 
1 Z> 


Unknown 


Tyrosinase 


448 




DFSYLODSDPD^FOn 


1 c 
1 D 


Unknown 


Tyrosinase 


448 


SAAS 


ONILFSNAPT GPOFP 


i r 
1 J 


Unknown 


Tyrosinase 


56 


SAAS 


OMIT T ^INAPT VPr>T?P 


15 


Unknown 


Tyrosinase 


56 


SAAS 


is I o I JuV^.L/OJL'.r.Lyo.r v^L' 


i c 
I j 


Unknown 


Tyrosinase 


448 




KYVKONTLKLAT 


i i 
1 1 


unknown 








P(X)KQNTLKLAT 


13 


unknown 






A 


EEDIEIIPIQEEEY 


14 




CD20 


249 


A 


HQAISPRTLNSPAIF 


15 










YTDVFSLDPTFTIETT 


16 










YAGIRRDGLLLRLVD 


15 








A 


LFFYRKSVWSKLQSI 


15 










RPIVNMDYWGARTF 


20 










RREKR 












RPGLLGASVT GJ DDT 


1 D 










T VP VTf vhvto a vnn 

JL>irVl\.VJL/V 1 vJ A I JJ 1 1 


1 c 

15 






















AJv 1 r LK 1 L, V Ku V re Y 


15 










YGAVVNLRKTWNFP 


15 










GTAFVQMPAHGLFPW 


15 










WAGLLLDTRTLEVQS 


15 










RTSIRASLTFNRGFK 


15 










RVIKNSIRLTL 


11 










PVIKNSIKLRL 


11 










ATSTKKLHKEPATLIK 


21 










AIDG 













WO 2004/031211 



PCT/US2003/031308 



TABLE 26 



HLA-DR SUPERTYPE 




DRB1 


DRB1 DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


Sequence 


*0101 


*0301 *0401 


*0404 


*0405 


*0701 


*0802 


*0901 


AC- 






>900000 


500000 




25000 




NPTKHKWEAAHV 
















AEQLAA 
















DDYVKQYTKQYTK 


50000 


160 


500000 




12500 






















AAAKAAAAAAYA 


833 


>900000 229 


500000 




12500 






A 


69S 


'1AQ 

J*to 












AAAKAAAAAAYA 

A 
















rx 


juuuu 




OUUUUU 


























Af* 




joL 












AAAKATAAAAYA 

A 
















x\ 

AC- 


50000 


421 












AAAKAAAAAAFA 
















A 

AC- 


5000 


444 


500000 










AAAKATAAAA(IO) 
















AA 
















AC- 


1250 


286 


25000 










AAAKATAAAA(23) 
















AA 
















A A TV AAAAAAA/1 f"V\ 

AAKAAAAAAA(1 0) 


2500 


>888.89 












AA 
















AAYAAAATAKAA 


3.9 


0.54 


2778 










A 

AALAAAAAAKAA 


1.9 


12 


152 




1316 






A 

AAEAAAATAKAAA 


2500 


667 


500000 










AAYJJAAAAKAAA 


50000 


533 


500000 










AAYAAAAJJKAAA 

AA X AAAAJJ XvAA-A 


1250 


308 












AFLRAAAAAAFAA 


50000 


400 


500000 










AFLRQAAAAAFAA 
Y 


2500 


1000 


25000 










A A I? A A A T/T A A A CA 

AArAAAK. 1 AAArA 


1.3 


I063 0.19 


6.2 




67 






*V A A "C A A A VT A A A IT 

Y AArAAAK 1 AAAr 


U.74 


0.13 


5.0 




34 






A 

AALKATAAAAAAA 


50000 


800 


500000 










YAR(15)ASQTTLKA 


1.5 


0.46 


5.2 




1196 






V"T 
IV 1 
















YARF(33)QTTLKAK 
T 


50000 


889 


16667 










PKYFKORTT KFAT 


I DO f 














PKYFKOGFLKOAT 


50000 


son 
















AAA 












AAFFFFFGGGGGA 


50000 


800 












AADFFFFFFFFDA 


1250 


286 


500000 










AAKGIKIGFGIFA 


50000 


471 


500000 










AAFIFIGGGKIKA 


50000 


195 


500000 










AAKIFIGFFIDGA 


1250 


200 


25000 










AAFIGFGKIKFIA 


50000 


242 


500000 










AAKIGFGIKIGFA 


50000 


889 


500000 










AAFKIGKFG1FFA 


50000 


615 


500000 










AADDDDDDDDDD 


50000 


667 


500000 










A 

(43)AA IGFFFFKKG I 


50000 


258 


500000 
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: HLA-PR SUPERTYPE 





DRB1 


DRB1 


DRB1 


DRB1 


Sequence 


♦0101 


*0301 


*0401 


*0404 


(43 )AAFFGIFKJGKF 
A 


50000 




381 


500000 


(43)AADFGIF1DFIIA 


50000 




235 


500000 


(43)AAIGGIFIFKKD 
A 


50000 




800 


500000 


(43)AAFIGFGKIKFI 
A 


50000 




1000 


500000 


(43)AAKJGFGIK.IGF 
A 


50000 




1000 


500000 


(43)AAFKIGKFGIFF 
A 


50000 




276 


500000 


AAAKAAAAAAAA 


>1 666.67 




>347.83 


12500 


F 

AAAKAAAAAAAF 


50000 




727 


500000 


A 

AAAKAAAAAAFA 


50000 




235 


25000 


A 

AAAKAAAAFAAA 


50000 




533 


500000 


A 

FAAAAAAAAAAA 


1667 




200 


8333 


A 

AAAAAAAAAAAA 
N 

AAAAAAAAAAAN 


50000 




500 


500000 


50000 




1000 


500000 


A 

AAANAAAAAAAA 


50000 




615 


500000 


A 

AAAAAAAAAAAA 


50000 




533 


500000 


S 

AAAAAAAAAAAA 

AAA A AS AAA AAA 


50000 




235 


C A A AH A 


A' 

AAAAAAAAAAAA 


50000 




364 


500000 


A 

AFAAAKTAA 


50000 




571 


500000 


YARFLALTTLRAR 


0.98 




0.28 


3.4 


A 

Y AR( 1 5 A)SQTTLKA 


2.4 




0.78 


5.2 


KT 










YAR(1 5A)RQTTLKA 


1.6 




0.35 


3.8 


AA 










(1 5A)RQTTLKAAA 


4.2 




0.31 


4.3 


( 1 6 A)RQTTLKAA A 


455 




1.3 


37 


fA£\A A l/TA A A PA 
^*tO /A/VIS. 1 AnArA 


jUUU 




j / 1 


1 OjZ 


(3 9) AA AATKA AA 


3333 




727 


500000 


(52)AAAATKAAAA 


2000 




242 


2632 


(5 5 ) AA AATKA A A A 


2500 




667 


5556 


A( 1 4) AA AKTAAA 


39 




0.45 


54 


AA( 1 4) A(3 5) A lKAA 


50000 




>j(JU 


CAAAAA 


AA 










AA(14)AA(36)TKAA 


50000 




667 


25000 


AA 










Ar AAAK. I AA( / 1) 


caah 






CAAAAA 


(49) AAA KX(64)AAA 


50000 




667 


500000 


(4y)AAAlCTA(64)AA 


50000 




533 


500000 


HQAISPRTLNGPGP 


1555 


728464 


12089 


2056 


GSPAIF 










YAAFAAAKTAAAF 


1.9 




0.82 


7.0 


A 

TEGRCLHYTVDKS 


1667 




200 


500000 


KPK. 










AWVAWRNRCK 


50000 




667 


500000 


lvSDGNGMNAWV 


1250 


18371 


1000 


8333 


AWRNRC 











DRB1 
*0405 



DRB1 
*0701 



DRB1 
*0802 



DRB1 
*0901 



1786 

8333 

250000 
250000 



96 



3107 



5081 



>250000 

>12500 
>8333.33 



WO 2004/031211 
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HLA-PR SUPERTYPE 





DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


OClfUCIlLC 


*0101 


*0301 


*0401 


*0404 


*0405 


*0701 


*0802 


*0901 


DTJTJT AT DA A IT CWT 

rHH 1 ALKQAlLo W 


i *><n 
IZOU 




loo 


I I 13 




1 A At A 






UfaLM I LA 


















wTVvi vvu nrvo u c r>n 


jUUUU 




/Z/ 












IT TTU 

HnH 


















YIVMSDWTGGA 


50000 


13416 


222 


500000 




12500 






AHAAHAAHAAHA 


263 




80000 


500000 




>250000 






AHAA 


















MDIDPYKEFGATV 


1563 




170 






6609 






ELLSFLPSDFFP 


















GMLPVCPLIPGSST 


1250 


>900000 


400 


1220 




250000 






TSTGP 


















LUrrPDHQLDFArK. 


1 oo7 


\2VZ7 




Id A 1 










ATvTT" 

AiN 1 


















UYK.VLVLNrov 


lo 




1*7 


z 1 lo 


1<K> 


1 ^1 < 
1 JiD 


1 1 r 

1 15 


IS /oV 


LMAFTAAVTS 


2511 


>73952.34 


321 


20577 


627 


240 


>40562.91 


160 


TFALWRVSAEEY 


>5279.83 


88348 


342 


569 


72 


927 


1433 


517 


ALWRVSAEEY 


>6337.14 


>76595.74 


6543 


6669 


>35315.99 


7954 


4099 


698 


EEYVEIRQVGDFH 


>1957.71 


74884 


>53 65.53 


1 1627 


26 


11323 


13890 


11154 


VGGVYLLPRRGPR 


177 


236639 


22323 


12756 


2764 


351 






LGV 


















VGGAYLLPRRGPR 


131 


308534 


26164 


125056 


>1 2230.45 


703 






LGV 


















VGGVALLPRRGPR 


849 


326288 


48233 


23669 


>12230.45 


61558 






LGV 


















VGGVYALPRRGPR 


134 


348950 


25750 


30504 


> 12230.45 


749 






LGV 


















VGGVYLAPRRGPR 


746 


202660 


33672 


>l 16550.12 


>1 2230.45 


878 






LGV 


















VGGVYLLARRGPR 


60 


23276 


485 


4396 


2199 


595 






LGV 


















VGGVYLLPARGPR 


12 


68070 


3644 


3213 


4579 


49 






LGV 


















VGG VYLLRRAGPR 


202 


39751 


12252 


32330 


6432 


433 






LGV 


















GAPLGGAARALAH 


690 


3145 


10408 


19762 


>13044.97 


10773 






GV 


















GAALGGAARALAH 


1081 


26944 


21362 


60600 


>13044.97 


29786 






GV 


















GAPLAGAARALAH 


588 


2983 


39885 


19692 


>1 3044.97 


8178 






GV 


















GAPLGAAARALAH 


226 


17703 


10255 


52041 


>1 3044.97 


6490 






GV 


















GAPLGGLARALAH 


537 


351525 


13941 


6564 


>1 3044.97 


66 






GV 


















GAPLGGALRALAH 


68 


>486486.49 


14977 


977 


1271 


1418 






GV 


















GAPLGGAAAALAH 


147 


82088 


5472 


1272 


>33 65.21 


31907 






GV 


















GAPLGGAARLLAH 


398 


22959 


14984 


21017 


>3365.21 


57549 






GV 


















GAP LGG A ARA AAH 


797 


377964 


25279 


>110132.16 


>3365.21 


31308 






GV 


















GAPLGGAARALAA 


541 


23298 


11270 


16747 


>3365.21 


7419 






GV 


















FPDWQNYTPGPGT 


13766 


>223880.6 


23394 


>109170.31 


>10101.01 


59625 


592 


3013 


RFPLTFGWCFKXVP 


5913 


406579 


316 


21384 


121 


4100 


748 


1848 


V 

RQDILDLWVYHTQ 


2390 


98327 


1202 


1624 


1136 


1628 


5039 


1665 


GY 


















RQEILDLWVYHTQ 


1050 


10530 


5928 


1414 


3362 


3052 


2730 


3679 


GF 


















LSHFLKEKGGLEGL 


537 


>340909.09 


2442 


86814 


2114 


13676 


1561 


23191 


I 

LSFFLKEICGGLDGL 
I 


172 


>340909.09 


1275 


>109170.31 


983 


19957 


1127 


3501 


LEPWNHPGSQPKT 


>33557.05 


>328467.15 >33333.3 


>96525.1 


>8232.24 


>72254.34 


69223 


34468 



ACT 3 



WO 2004/031211 



PCT/US2003/031308 



HLA-DR SUPERTYPE 



Sequence 


DRBl 
*0101 


DRBl 
♦0301 


DRBl 
*0401 


DRBl 


DRBl 


DRBl 
*0701 


DRBl 
*0802 


DRBl 
*0901 


QVCFITKGLGISYG 
R 


114 


166744 


1529 


1391 


295 


91 


41 


296 


QLCFLKKGLGISYG 
R 


185 


158381 


4436 


1613 


443 


3634 


40 


200 


PPEESFRFGEEKTTP 
S 


>2500 


>900000 


267 


500000 




>12500 






C IV YRDGNP Y A VC 
DK 


8464 




147 


1084 


3473 


>17182.13 




31865 


HYCYSLYGTTLEQ 
QY 


546 




1127 


9713 


76 


9858 




12359 


CYSLYGTTLEQQY 
NK 


1086 




1317 


2836 


71 


>9964.13 




25989 


NTS LQDIEITCV YC 
K 


>1 2 106.54 




10930 


6143 


4584 


>17182.13 




30884 


VFEFAFKDLFWYR 


6716 




1059 


2156 


120 


11583 




16797 


EFAFKDLFVVYRDS 
I 


8944 




2220 


11721 


33 


3688 




1882 


DLFVVYRDSIPHAA 
C 


1186 




82 


218 








2374 


FV V YRDS IPH A ACH 
K 


587 


200 


10 


87 


704 






2122 


NTGLYNLLIRCLRC 
Q 


127 


13429 


686 


358 




o/43 




4759 


IRCLRCQKPLNPAE 

K. 


7240 




6334 


8464 


1220 


lu/o/ 




32024 


PRKLHELSSALEIPY 


156 


16146 


5276 


694 


80 


1 fM 




213 
>39432.18 


EIPYDELRLNCVYC 
K 


3299 




15532 


11292 


7321 


>35612.54 




TEVLDFAFTDLTIV 
Y 


2073 


1542 


185 


1083 


871 


1432 




349 


VLDFAFTDLTIVYR 
D 


354 


30 


313 


6061 


721 


230 




252 


DFAFTDLTIVYRDD 
T 


463 


23 


80 


3373 


40 


725 




1443 


TIVYRDDTPHGVCT 
K 


3798 




22 


1269 


>9753.59 


>35612.54 




>391 44.05 


WYRYSVYGTTLEK 
LT 


163 


26561 


249 


3448 


8.5 


107 




284 


ETTIHNIELQCVEC 
K 


3623 




1996 


3327 


6561 


>35612.54 




>3 9432. 18 


SEVYDFAFADLTV 
VY 


31 


2996 


260 


2180 


101 


1850 




174 


VYDFAFADLTWY 
RE 


173 




119 


5281 


133 


7012 




155 


DFAFADLTVVYRE 
GN 


3293 




141 


4948 


60 


1728 




322 


TVVYREGNPFGICK 
L 


168 






1833 


>I3089.91 


10064 




2407 


rjMDnniPl'* T /~»t r»r?r 

uiNr'r LriUKLCLRF L 
S 


189 




1227 


2073 


377 


13916 




45631 


NYSVYGNTLEQTV 
KK 


14059 




1933 


91506 


822 


>14602.8 




47481 


KJKPLNEILIRCIICQ 


1363 




315 


1070 


347 


7972 




13328 
26483 
40269 


NEILIRCIICQRPLC 


7945 




1 1739 


23082 


7704 


16901 




IRCHCQRPLCPQEK 


7549 




5960 


23092 


2973 






C PV YRDCIA YAACH 
K 


1166 




928 


8560 


3973 


> 14602.8 




10186 


NTELYNLLIRCLRC 
Q 


1108 




1366 


1293 


873 


>14602.8 




12528 


IRCLRCQKPLNPAE 
K 


7012 




6668 


9890 


8982 


>14602.8 




>32271.94 


REVYKFLFTDLRIV 
Y 


8.7 


23 


112 


738 


52 


54 




204 


RFVYRDNNPYGVCI 
M 


524 


325 


20 


432 


2307 


8307 




24147 


N7x'?YGVCIMCLRFL 
S 


1075 




1378 


2522 


454 


12020 




30895 
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HLA-DR SUPERTYPE 



Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 

will 1 * 


DRBl 


DRBl 


DRBl 
*0802 


DRBl 
*0901 


EERVKKPLSEITIRC 


1286 




11896 


9772 


1470 


9454 




19968 


IRCIICQTPLCPEEK 


10847 




12270 


3812 


1407 


25186 




28062 


EIPLIDI RL^PVYPK 


/OIU 




1876 


5012 


336 


10468 




1961 


SCVYCKJCELTRAE 
VY 


6466 




2411 


7510 


465 


8446 




7Ai n 

ZUiU 


VCLLFYSKVRKYR 
YY 


960 


276 


286 


987 


73 


258 




1 7QS 


YYDYSVYGATLESI 
T 


1008 




186 


9855 


230 


744 






IRCYRCQSPLTPEE 
K 


10947 




13358 


83166 


10327 


13356 






VYDFVFADLR1VYR 
D 


98 


2.2 


Al*\ 

*r / J 


5o5o 


717 


5962 




198 


DFVFADLRIVYRDG 
N 


6699 




867 


7197 


133 


9847 




1962 


RIVYRDGNPFAVC 
KV 


116 


144 


19 


209 


1812 


6638 




4962 


GNPFAVCKVCLRL 
LS 


134 


3805 


322 


522 


56 


1034 




29300 


KKCLNEILIRCIICQ 


9357 




424 


1229 


365 


16288 




3997 




10992 




14069 


9339 


4621 


18947 




22062 


RTAMFQDPQERPR 
KJL 


9372 


154 


28192 


39014 


7977 






>25346.4 


LFVVYRDSIPHAAC 
H 


131 


62 


3.0 


24 


690 






2855 


LTIVYRDDTPHGVC 
T 


>15384.62 


187 


23 


203 


>8593.4 


>72254.34 






LCIVYRDCIAYAAC 
H 


996 


1855 


357 


1293 


628 


AC\10\ 

1 £. 1 




10660 


YKFLFTDLRJVYRD 
N 


109 


8.8 


292 


256 


91 


1 JIO 




1255 


YNFACTELKXVYR 
DD 


7522 


346 


1976 


4246 


3147 


2867 




2084 


LKLVYRDDFPYAV 
CR 


778 


237 


123 


9269 


830 


72Q71 




18677 


YDFVFADLRIVYRD 
G 


1160 


13 


1914 


3264 


829 


71^S7 

Z. 1 JjZ 




5419 


LRIVYRDGNPFAVC 
K 


142 


181 


16 


25 


557 






14207 


HEYMLDLQPETTD 
LY 


1377 




222 


3997 


2291 






21277 


TLRLCVQSTHVDIR 
T 


1517 




11996 


8650 


169 


3257 




6368 


IRTLEDLLMGTLGI 
V 


16 


5211 


95 


43 


61 


895 






LEDLLMGTLGIVCP 
I 


104 




1136 


353 


1116 

1 1 ID 






1994 


DLLMGTLGIVCPIC 
S 


966 




1324 


984 


639 


963 




2614 


KATLQDIVLHLEPQ 
N 


1204 




1987 


811 


1173 


9094 




III 


IDGVNHQHLPARR 
AE 


1060 








>1 6971. 86 


>1 8559.76 




>39914.85 


LRAFQQLFLNTLSF 
V 


1.5 


648 


7.4 


13 


8.3 


75 




174 


FQQLFLNTLSFVCP 
W 


118 


1321 


134 


1585 


222 


134 




2062 


QDYVLDLQPEATD 
LH 


13441 




253 


45281 


5585 


>18559.76 




>399 14.85 


DIRILQELLMGSFGI 


88 


3252 


166 


290 


552 


1591 




282 


IR1LQELLMGSFGP/ 


67 


31840 


724 


710 


1208 


1998 




271 


ELLMGSFGIVCPNC 
S 


628 




1078 


8518 


1853 


4183 




949 


KEYVLDLYPEPTDL 
Y 


5949 




131 


89674 


391 


>72254.34 




>49867.02 


LRTIQQLLMGTVNI 
V 


13 


23182 


108 


208 


179 


513 




181 
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HLA-DR SUPERTYPE " ' " 



Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*0404 


DRBl 
*0405 


DRBl 
*0701 


DRBl 
*flftn? 


DRBl 

tnom 
W UVU1 


IQQLLMGTVNIVCP 
T 


71 


93701 


107 


483 


624 


444 




156 


QLLM GTVNI VCPTC 
A 


1192 




2874 


10062 


4688 


2947 




2209 


RETLQEIVLHLEPQ 
N 


1592 




2941 


6583 


829 


25856 




19109 


LRTLQQLFLSTLSF 
V 


83 


801 


18 


18 


9.0 


60 




166 


LQQLFLSTLSFVCP 
W 


121 


2045 


113 


754 


94 


272 




152 


KDYILDLQPETTDL 
H 


6409 




1022 


30309 


2771 


>72254.34 




>49867.02 


LRTLQQMLLGTLQ 
VV 


80 


>3750000 


437 


644 


79 


6909 




5077 


LQQMLLGTLQWC 
PG 


168 




1496 


631 


1068 


929 




1692 


QMLLGTLQWCPG 
CA 


957 




2773 


425 


3074 


3722 




2082 


VPTLQDWLELTPQ 
T 


16056 




214 


4764 


5409 


>35360.68 




>30612.24 


LQDVVLELTPQTEI 
D 


1487 




101 


1094 


417 


5673 




2180 


QDWLELTPQTEID 
L 


1269 




83 


1537 


53 


2716 




1684 


CKFVVQLDIQSTKE 
D 


1251 




196 


1642 


374 


4547 




19282 


WQLDIQSTKEDLR 
V 


1060 




11122 


8625 


46 


3762 




13906 


DLRVVQQLLMGAL 
TV 


8.4 


25971 


325 


89 


84 


508 




1845 


LRVVQQLLMGALT 
VT 


5.7 


21650 


115 


28 


85 


82 




204 


VQQLLMGALTVTC 
PL 


10 


34257 


239 


614 


116 


71 




180 


QQLLMGALTVTCP 
LC 


75 




1142 


1286 


201 


743 




1170 


QLLMGALTVTCPL 
CA 


54 


>3750000 


595 


870 


1019 


389 




303 


REYILDLHPEPTDL 
F 


154 




132 


9957 


354 


7257 




29316 


TCCYTCGTTVRLCI 
N 


1230 


19884 


719 


2269 


132 


63 




1374 


VRTLQQLLMGTCTI 
V 


36 


32360 


322 


39 


114 


1820 




496 


LQQLLMGTCTIVCP 
S 


197 




1147 


483 


522 


2098 




1638 


MLDLQPETTDLYC 
YE 


10076 


720 


1913 


12241 


4249 


>72254.34 




>32230.34 


VLDLYPEPTDLYCY 
E 


11201 


121 


203 


2193 


212 


>72254.34 




>oz2J0.34 


LREYILDLHPEPTD 
L 


134 


891 


23 


9235 




2iyo9 




16462 


HIEFTPTRTDTYAC 
RV 


50000 


30000 


667 


10000 




2>17^f)fl 






LWWVNNESLPVSP 
RL 

YEEYVRFDSDVGE 




315 














50000 




400 


500000 




zjuuuu 






EEYVRFDSDVGE 


50000 




216 


500000 




250000 






APPRLICDSRVLER 
Y 


1374 


6.3 


9735 


5794 


7141 


8937 


11214 


9348 


ICDSRVLERYLLEA 
K 


2758 


236 


1984 


10984 


11016 


57605 


808 


>78947.37 


VLERYLLEAKEAE 
NI 


933 


59010 


2598 


12139 


5019 


13067 


3150 


6382 


EHCSLNENITVPDT 
K 


9837 


27481 


2294 


28297 


1205 


32375 


6191 


>78947.37 


NENITVPDTKVNFY >24154 59 
A 


4.8 >2 1390.3 

7 


7612 


>1 8572.83 


42846 


1850 


>78947.37 


VPDTKVNFYAWKR 
ME 


2764 


259 


1742 


4131 


1328 


38622 


422 


>78947.37 
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HLA-DR SUPERTYPE 



Sequence 



DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*0404 


DRBl 
*0405 


DRBl 
*0701 


DRBl 
*0802 


DRBl 
*0901 


193 


2871 


10 


291 


15 


40163 


35 


1238 


62 


514 


24 


2591 


94 


46062 


139 


14696 


161 


>1 7408 1. 24 


10294 


6283 


923 


4230 


>405 11.09 


>78947.37 


86 


13293 


1310 


1357 


79 


6863 


13411 


8151 


83 


816 


11 


21 


1435 


4606 


2000 


15148 


11 


70855 


2064 


4207 


17446 


1087 


>63636.36 


>78947.37 


1118 


93874 


1697 


1168 


3434 


319 


29454 


8450 


2178 


26138 


>21 505.3 
g 

1296 


13031 


19689 


8344 


16920 


>78947.37 


11567 


4862 


6135 


1111 


24157 


>63636.36 


34819 


192 


22 


9.7 


44 


13571 


3213 


801 


>78947.37 


13 


4331 


1014 


25 


247 


615 


16375 


>78947.37 


8.5 


2345 


24 


9.2 


30 


509 


14 


1136 


19 


107164 


339 


199 


103 


4281 


652 


4607 


194 


>204081.63 


>21505.3 
8 

6590 


93062 


13015 


>7 1225.07 


>60214.56 


15337 


15531 


48560 


4389 


28755 


6661 


6391 


5735 


309 


14900 


566 


68 


1555 


24937 


>63636.36 


8674 


1166 


1262 


1185 


261 


1456 


3646 


28110 


2505 


148 


139 


1042 


928 


1957 


3448 


792 


4692 


12 


6946 


70 


104 


93 


10 


39 


307 


43 


6156 


643 


1816 


1275 


5.5 


28 


3508 


143 


9583 


2883 


2375 


7182 


3783 


1433 


8099 


122 


18435 


5964 


3505 


36294 


8082 


7683 


2860 


10144 


15 


6680 


3168 


7765 


629 


26382 


8391 


1571 


6501 


1303 


1990 


13339 


7498 


967 


>78947.37 


43921 


33635 


12379 


2769 


1245 


37154 


>16333.33 


>78947.37 


178 


118459 


15 


3230 


1426 


8234 


2008 


>78947.37 



VNFYAWKRMEVG 
QQA 

WKRMEVGQQAVE 
VWQ 

VGQQAVEVWQGL 
ALL 

VEVWQGLALLSEA 
VL 

GLALLSEAVLRGQ 
AL 

SEAVLRGQALLVN 
SS 

RGQALLVNSSQPW 
EP 

LVNSSQPWEPLQL 
HV 

QPWEP LQLH VDKA 
VS 

LQLHVDKAVSGLR 
SL 

DJCAVSGLRSLTTLL 
R 

GLRS LTTLLRALG A 

Q 

TTLLRALGAQKEAI 
S 

ALGAQKEAISPPDA 
A 

KEAISPPDAASAAP 
L 

PPDAASAAPLRTIT 
A 

SAAPLRTITADTFR 
K 

RTITADTFRKLFRV 
Y 

DTFRKLFRVYSNFL 
R 

LFRVYSNFLRGKLK 
L 

SNFLRGKLKLYTGE 
A 

KLKLYTGEACRTG 
DR 

APPRLITDSRVLER 
Y 

ITDSRVLERYLLEA 
K 

EHTSLNENITVPDT 
K 

KLKLYTGEATRTG 
DR 

PQPFRPQQPYPQ 

PFRPQQPYPQ 

PQPFRPQQPYP 

PQPFRPQQP 

KQPFRPQQPYPQ 

PKPFRPQQPYPQ 

PQPFKPQQPYPQ 

PQPFRKQQPYPQ 

PQPFRPQKPYPQ 

PQPFRPQQPKPQ 

PQPFRPQQPYKQ 



PQPFRPQQPYPK 
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HLA-DR SUPERTYPE 



Sequence 
QFLGQQQPFPPQ 



DRB1 
*0101 



DRB1 
*0301 



DRB1 

_*0401 



DRB1 
*0404 



DRB1 
*0405 



DRB1 
*0701 



DRB1 
*0802 



DRB1 
*0901 



FLGQQQPFPPQ 

LGQQQPFPPQ 

QFLGQQQPFPP 

QFLGQQQPF 

IRNLALQTLPAMCN 
VY 

NLALQTLPAMCNV 
Y 

LALQTLPAMCNVY 

IRNLALQTLPAM 

IRNLALQTLP 



EGDAFELTVSCQG 






572 


3578 










GLPK 
















ESTGMTPEKVPVSE 
VMGT 


>50000 


>47368.42 


510 


>71428.57 




>31250 






FPTIPLSRLFDNASL 


8071 


114611 


228 


22 


7210 


3175 


4969 


7(5/0 


RLFDN AS LRAHRL 
HQ 


89 


97 


77 


2043 


10328 


1921 


14985 


23832 


LRAHRLHQLAFDT 
YQ 


162 


15603 


5076 


2197 


10139 


123 


5621 


15115 


QLAFDTYQEFEEA 
YI 


>20491.8 


7981 


>10738.2 


33446 


5399 


2580 


>33333.33 


>59523.81 


QEFEEAYIPKEQKY 
S 


>20491.8 


>171755.73 


O 

>2 1276.6 


>88339.22 


395 


31344 


>33333.33 


>59523.81 


IPKEQKYSFLQNPQ 
T 


128 


49978 


217 


3633 


9.0 


8305 


13553 


79800 


SFLQNPQTSLCFSES 


595 


8617 


6376 


16880 


>25832.77 


48620 


>33333.33 


93856 


TSLCFSESIPTPSNR 


604 


182762 


48 


229 


852 


1064 


>33333.33 


4395 


REETQQKSNLELLR 
I 


8921 


91054 




1324 


1433 


51179 


22467 


9680 


SNLELLRISLLLIQS 


72 






189 


379 


642 


>33333.33 


3422 


ISLLLIQSWLEPVQF 


184 


27922 


885 


177 


0.86 


83 


>33333.33 


6247 


SWLEPVQFLRSVFA 
N 


11 


167103 


1128 


152 


883 


• 589 


3416 


3998 


FLRSVFANSLVYGA 
S 


4.3 


15221 


6.7 


43 


59 


16 


13436 


15127 


NSLVYGASDSNVY 
DL 


7313 


81158 


190 


1585 


1055 


201 


>33333.33 


3896 


SDSNVYDLLKDLE 
EG 


24369 


54982 


11032 


>25680.53 


95 


182355 


>33333.33 


>59523.81 


GIQTLMGRLEDGSP 
R 


98 


>55900.62 


11914 


2458 


3745 


18952 


>33333.33 


37821 


RLEDGSPRTGQIFK 
Q 


15693 


76675 


7906 


1729 


22125 


35120 


>33333.33 


>59523.81 


RTGQIFKQTYSKFD 
T 


1555 


20341 


1680 


1831 


40 


46 


16432 


8515 


QTYSKFDTNSHND 
DA 


17352 


>55900.62 


97 


11218 


78 


54569 


7726 


31341 


TNSHNDDALLKNY 
GL 


16457 


26397 


20308 


>25680.53 


16329 


245523 


>33333.33 


>59523.81 


A LUC N YG LLYCFR 
KD 


137 


9819 


446 


1286 


551 


11915 


>33333.33 


676 


DMDKVETFLRIVQ 
CR 


1277 


4813 


867 


1135 


622 


10484 


1673 


16127 


FLRIVQCRSVEGSC 
GF 


106 


33536 


185 


164 


191 


7199 


7262 


5311 


FPTIPLSRLFDNAM 

L 


6923 


46707 


9458 


175 


923 


5529 


1051 


14964 


RLFDN AM LRAHRL 

HQ 


2.3 


27 


6289 


1520 


4247 


3297 


212 


>59523.81 


xLAl'UTYQEFEQNP > 
Q 


17985.61 


7851 


28586 


47399 


4843 


21064 


>33333.33 


>59523.81 



WO 2004/031211 
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Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


'AX WfftlU 3 

DRBl 
*0404 


DRBl 
*0405 


DRBl 
*0701 


DRBl 
*0802 


DRBl 
*0901 


K 


106 


1829 


671 


1816 


1230 


7026 


7069 


3082 


SNLELLRICLLLIQS 

ICLLLIQSWLEPVQF 

NSLVYGASDSNIYD 
L 


731 
8511 
13068 


61913 
50874 
>5 1428.57 


1526 
11303 
240 


2303 
5708 
3683 


1112 
71 

1229 


1222 
643 
297 


19782 
>33333.33 
>33333.33 


3970 
>59523.81 
>59523.81 


SDSNIYDLLKDLEE 
G 


>17985.61 


124500 


17458 


25922 


137 


>85034.01 >33333.33 


50134 


DKVETFLRIVQCCG 
F 


953 


18325 


1158 


259 


397 


697 


581 


4080 


SFLQNPQTS LTFSES 

TSLTFSESIPTPSNR 

ALLKNYGLLYTFR 
KD 


1191 
182 
19 


2395 
5982 


7780 

1 R 

160 


15527 
no 

98 
266 


9558 
686 
303 


6197 
682 
5923 


>33333.33 
17602 
3616 


17714 

2461 

2628 


LLYTFRKDMDKVE 
TF 


>17985.61 


23871 


10623 


17771 


1133 


53362 


10448 


>59523.8I 


DMDKVETFLR1VQ 
TR 


1111 


11194 


2030 


133 


454 


436 


183 


5151 1 


FLRIVQTRSVEGST 
GF 


6.4 


3944 


11 


16 


99 


9.8 


445 


778 


HLDM LRHLYQGCQ 
VV 


304 


37552 


9417 


2741 


3593 


27027 


5384 


12508 


RLRJVRGTQLFEDN 
YAL 


4.8 


11287 


8389 


2929 


1024 


12 


6325 


1834 


GVGSPYVSRLLGIC 
L 


19 




1 J IK) 


49 


4156 


190 


1317 


2614 


TLERPKTLSPGKNG 
V 


10103 


134367 


>22471.9 
I 


103285 


>28592.93 


25988 


>75384.62 


>300000 


KIFGSLAFLPESFDG 
DPA 


597 


74162 


1195 


1897 


37 


377 


>75384.62 


15796 


ELVSEFSRMARDPQ 

GEALSTLVLNRLK 
VG 


201 

719 


1026 

1 1 78'* 

l l /OJ 


120 

JU45 


4882 
305 


15120 
14802 


21259 
3191 


4082 
192 


91575 
20167 


AYVLLSEKXISSIQS 

V AS LLTTAE W VTE 
I 


78 
604 


136308 


y43 
7431 


359 
810 


9471 
6517 


3848 
369 


27 

>1 18357.49 


3338 

1 occ 

1V55 


KCEFQDAYVILLSE 
KK 


14 


5791 


73 


943 


351 


336 


489 


185 


ALSTLVLNRLKVG 
LQ 


49 


153 


517 


31 


2167 


647 


4.0 


1 1 <JZ 

2166 


MSYNLLGFLQRSS 
NC 


115 


156715 


366 


1584 


788 


1060 


3421 


3646 


LGFLQRSSNCQCQ 
KL 


437 


112406 


120 


401 


827 


767 


218 


3729 


RSSNCQCQKLLWQ 
LN 


9665 


>191897.65 


1046 


2987 


12652 


9689 


4530 


74405 


QCQKLLWQLNGRL 
EY 


181 






460 


1004 


3702 


2519 


4669 


LWQLNGRLEYCLK 
DR 


1 108 


OKA 


816 


8882 


1024 


10586 


> 16333.33 


5206 


GRLEYCLKDRRNF 
DI 


9854 


853 


01 Q 
y lo 


4155 


3238 


12108 


1318 


25159 


KNrL)IP££JKQLQQF 

PEEIKQLQQFQKED 
A 


6969 
1026 


26262 
40154 


18107 

lO lo 


5375 
618 


>1 14457.83 
7875 


47893 
49505 


>1441 17.65 
11908 


>773I9.59 
>773 19.59 


QLQQFQKEDAAVT 
IY 


85 


17383 


^ J 1 


27473 


1121 


500 


4862 


55351 


QKEDAAVTIYEML 
QN 


8376 >156521.74 


9437 


75877 


7R*C 
/OJ 


45455 


>1441 17.65 


5989 


AVTIYEMLQNIFAIF 


17 


23730 


101 


808 


163 


267 


6873 


4540 
9738 


EMLQNIFAIFRQDS 
S 


395 


9544 


685 


689 


456 


3313 


10429 


IFAIFRQDSSSTGW 
N 


132 


402 


9.6 


71 


118 


1186 


4725 


970 


RQDSSSTGWNETIV > 102040.8 
E 2 


38681 


4637 


184507 


40847 


36320 


15135 


9075 



WO 2004/031211 



PCT/US2003/031308 



HLA-PR SUPERTYPE 



Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
♦0404 


DRBl 


DRBl 

*0701 


DRBl 
*0802 


DRBl 
*0901 


STGWNETIVENLLA 
N 


21407 


>1 5652 1.74 


1755 


10422 


7060 


3960 


>1441 17.65 >77319.59 


ETIVENLLANVYHQ 

R 


659 


40053 


789 


802 


326 


21681 


>144U7.65 8151 


NLLANVYHQRNHL 
KT 


152 


40328 


1039 


1440 


1492 


8000 


453 


4160 


VYHQRNHLKTVLE 
EK 


617 


3135 


7757 


76003 


153 


6180 


2101 


>77319.59 


LEKEDFTRGKRMS 
SL 


21965 


50733 


>20887.7 
3 


93968 


5694 


946 


804 


>773 19.59 


FTRGKRMSS LHLK 
RY 


13 


3302 


1013 


970 


484 


136 


553 


10925 


RMSSLHLKRYYGRI 

T 


275 


2181 


993 


4793 


34 


283 


277 


14964 


HLKRYYGRILHYL 
KA 


26 


3709 


135 


666 


86 


214 


237 


2896 


YGRILHYLKAKEDS 

u 
n 


30 


42429 


2343 


917 


23 


900 


704 


7577 


HYLKAKEDSHCAW 

TI 


1128 


34758 


2064 


12153 


3701 


581 


34851 


>773 19.59 


KEDSHCAWTIVRV 
Pi 

CI 


4835 


>46656.3 


353 


1090 


74 


30 


40000 


2937 


CAWTIVRVEILRNF 
y 


66 


3561 


158 


640 


135 


746 


43672 


757 


VRVEILRNFYVINR 
r 


1.8 


429 


140 


47 


18 


14 


3585 


485 


RNFYVINRLTGYLR 
N 


1.7 


2199 


219 


4618 


182 


527 


167 


7600 


MSYNLLGFLQRSS 
NT 


25 


107838 


1152 


813 


433 


8867 


900 


8972 


LGFLQRS SNTQTQK 
L 


142 


26455 


18 


211 


1068 


420 


939 


1345 


RSSNTQTQKXLWQ 
LN 


10515 


44338 


2139 


15497 


12590 


27678 


1283 


>773 19.59 


QTQKLLWQLNGRL 

PV 

C I 


32 


3555 


55 


35283 


86 


3099 


2042 


2083 


LWQLNGRLEYTLK 
DR 


698 


511 


757 


16171 


94 


20198 


43286 


16619 


GRLEYTLKDRRNF 

DT 


7252 


30 


3228 


97035 


1379 


4961 


4917 


>773 19.59 


HYLKAKEDSHTAW 
TI 


232 


70237 


553 


10677 


15067 


801 


OJZO 


10140 


KEDSHTAWTF/RV 
EI 


1909 


44754 


746 


2178 


302 


35 


>79032.26 


6079 


TAWTIVRVEILRNF 
Y 


7.8 


2997 


44 


84 


115 


29 


57243 


404 


LGFLQRS SNCQSQK 
L 


192 


4888 


8.1 






305 


405 


13167 


KS> b N CQS QKJLL WQ 
LN 


2050 


57946 


595 


16721 


4010 


8922 


6943 




QSQKLLWQLNGRL 
EY 


127 


33374 


84 


741 


55 


1166 


991 


5920 


GIVEQCCTSICSLY 
n 


11123 


777105 


10911 


2995 


17793 


>79872.2 


>1UU47.16 


13855 


TSICSLYQLENYCN 


11391 


>1 54109.59 


20462 


3791 


12457 


>85616 44 


>54444.44 


>63025.21 


GILEQCCTSICSLYQ 


11025 


> 187500 


14862 


5106 


15983 


54113 


>54444.44 


16714 


GIVEQTTTSITSLYQ 


6354 


107486 


121 


115 


818 


788 


>54444.44 


13304 


EQTTTS ITS LYQLE 
N 


18953 


>143769.97 


170 


258 


272 


2230 


>54444.44 


17381 


TSICSLYQLENYCG 


1125 


202253 


8841 


1986 


1089 


247525 


>54444.44 


>83333.33 


TS ITS LYQLEN YTN 


1253 


81293 


1468 


138 


851 


6055 


26791 


9947 


TSITSLYQLENYTG 


1132 


96727 


1628 


129 


115 


8371 


14562 


46268 


GIVEQCCCGSHLVE 
A 


10043 


>74750.83 


19904 


289*2 


6626 


41276 


>54444.44 


>63025.21 


SLYQLENYCCGER 
GF 


3568 


54469 


7313 


1527 


2356 


12308 


>54444.44 


>83333.33 


CCTSICSLYQLENY 


11655 


71239 


8383 


1604 


629 


35604 


>54444.44 


29845 



WO 2004/031211 



143 



PCT7US2003/031308 



HLA-DR SUPERTYPE 



Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*0404 


DRBl 
*0405 


DRBl 
*0701 


DRBl 
*0802 


DRBl 
*0901 


GSHLVEALYLVCC 
N 


194 


>59681.7 


2280 


11512 


2509 


302 


> 5 4444. 44 


171 fif* 


CCGSHLVEALYLV 
CC 


880 


>55693.07 


10081 


20487 


5230 


1822 


> 544 44,44 


>6102S 9 


FVNQHLCGSHLVE 
AL 


583 


> 187500 


19209 


39746 


>20663.4 


6791 


> 54444 ,44 


>A'l09«, o 


QHLCGSHLVEALY 
LV 


170 


48557 


12954 


4303 


9825 


86 


>54444.44 


7499 


GSHLVEALYLVCG 
ER 


525 


>1 87500 


8292 


1603 


4609 


560 


> 54444,44 


jJoO 


VEALYLVCGERGF 
FY 


76 


17558 


209 


12*4 


1044 


3869 


9469 


ZZjJ 


YLVCGERGFFYTPK 
T 


11063 


37210 


1439 


22980 


730 


64644 


><AAAA A A 


1 <1A 


FVNQHLCGSDLVE 
AL 


117 


>74750.83 


19154 


36693 


14913 


38662 


•>KAAAA AA 
«** DHHHH .44 


■^OJUZj.Z 


FVNQHLTGSHLVE 
AL 


9.2 


67240 


858 


14916 


1065 


15 


>S444d A A 


4145Z 


QHLTGSHLVEALY 
LV 


9.3 


50338 


> 16096.5 
8 

15781 


3952 


7423 


J o 


^^AAAA A A 

■-O 4444. 44 


42312 


GSHLVEALYLVTG 
ER 


645 


> 176470.59 


1693 


14443 


553 


>^AAAA A A 


-^OjUZD.Z 


VEALYLVCGERGS 
FY 


88 


9972 


833 


194 


6108 


6485 


•><AAAA A A 


£1 1 1 
OJ 1 1 


VEALYLVCGERGF 
LY 


14 


11587 


167 


31 


1027 


5351 




J0&3 


VEALYLVTGERGFF 
Y 


9.9 


2011 


60 


23 


2342 


195 


1 99,1 




YLVCGERGFLYTP 
KT 


155 


2033 


>20460.3 
6 


>38550.5 


>30134.8l 


12842 


~>SAAAA AA 


1Z4 


YLVCGERGFFYTD 
KT 


17260 


U790 


>20460.3 
6 


>3 8550.5 


>30134 81 


92272 


~>^AAAA AA 


317 


YLVCGERGFFYTKP 
T 


3207 


42139 


>20460.3 
6 


>38550.5 


>30134 81 




*>SAAAA A A 
- > .j4444.44 


1673 


YLVTGERGFFYTPK 
T 


779 


517 


>20460J 
6 


>38550.5 


30457 


7717 




6295 


YLVTGERGFFYTD 
KT 


3259 


7326 


>20460.3 
6 


>38550.5 


>30134.81 


5328 


>9<C7RQ A7 


OQAQ 

zyuy 


YLVTGERGFFYTKP 
T 


1152 


4801 


>20460.3 
6 


>38550.5 


>30134.81 


78 




1 1 "3 

l "jj 1 5 


VCGERGFFYTPKTR 
R 


9622 


1989 


>20460.3 
6 


>38550.5 


>15103.34 


5494 


41 0 


14J /y 


VTGERGFFYTPKTR 
R 


18906 


3018 


7226 


147000 


13417 


27824 


0407 




MWDLVLSIALSVG 
CT 


205 




1846 






3032 




i Tin 
J /Z / 


DLVLSIALSVGCTG 
A 


1197 




13038 






4029 




ZZUU 


HPQWVLTAAHCLK 
KN 


22 


1103 


875 






563 


1 fit)** 


ozZ 


QWVLTAAHCLKK 
NSQ 


895 




>40000 






14ft? 




4813 


GQRVPVSHSFPHPL 
Y 


1563 




>40000 






629 


>245nnn 


1 A9 
iUZ 


RVPVSHSFPHPLYN 
M 


67 




> 16000 






101 


i non? i 

I \J\J\JA 1 


V/ 


PHPLYNMSLLKHQ 
SL 


19079 




819 






20691 


111 <\ 


1 COO 

1 592 


HPLYNMSLLKHQS 
LR 


232 


13007 


499 






1282 


1S9 


1 99 


NMSLLKHQSLRPD 
ED 


3131 




>40000 






20620 


26496 


96825 


SHDLMLLRLSEPAK 
I 


56 


2396 


2244 






106 


1327 


112 


HDLMLLRLSEPAKI 
T 


16 


1406 


3063 






109 


544 


43 


PEEFLRPRSLQCVS 
L 


2001 


>26666.6 

n 






5156 


2207 


5839 


PRSLQCVSLHLLSN 
D 


mi 




16000 






2217 


6107 


28307 



WO 2004/031211 
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HLA-DR SUPERTYPE 



DRB1 

Sequence *01Q1 
NGVLQGITSWGPEP 



DRB1 
*0301 



DRB1 
*0401 



DRB1 
*0404 



DRB1 
*0405 



DRB1 
*0701 


DRB1 
*0802 


DRB1 
*0901 


2285 


52234 


50111 


2401 


53 


3677 


27685 


50230 


59904 


100 







KPAVYTKVVHYRK 
WI 

LHLLSNDMCARAY 
SE 

VGNWQYFFPVIFSIC 
A 

ESEFQAAJLSRKVA 
KX 

IGHLY1FATCLGLS 
YDGL 

VGNWQYFFPVIFSK 
ASDSLQLVFGIELM 
EVD 

PAYEKLSAEQSPPP 
Y 

RNGYRALMDKSLH 

VGTQCALTRR 

FFKNIVTFFKNIVT 

YKSAHKGFKGVDA 
QGTLSKJ 

VDAQGTLSKIFKLG 

GRDSRS 

AC- 

ASQKRPSQRHGSK 
YLATAST 
ENPVVHFFKNIVTP 
R 

ENPVVAFFKNIVTP 
R 

ENPVVHAFKNIVTP 
R 

ENPWHFFANIVTP 
R 

ENPVVHFFKNIVTP 
A 

NPWHFFKNIVT 

HFFKNIVTPRTPPY 

NPVVHFFKNIVTPR 



1093 
5000 
2104 
37 



938 



8433 
1433 
4277 
4.1 

579 29617 
>816.33 12199 
654 3846 



50000 
70 

25 

50000 



>900000 

1383 
>900000 



479 

512 

>666.67 
889 

1600 

889 



>250000 

5779 

500000 
25000 

314 

25000 



>12500 
108 

1171 

2362 



LPVPGVLLKEFTVS 
GNILTI 


57 


15058 


14 


12 


12 


57 






WITQCFLPVFLAQP 
PSGQRR 


679 


25534 


88 


2804 


216 


74162 






DHRQLQLSISSCLQ 
QLSLLM 


1356 


42666 


1322 


210 


725 


736 






YLAMPFATPMEAE 
LARRSLA 


46 


46591 


266 


814 


405 


526 






AAPLLLARAASLSL 
G 


6.8 


35410 


139 






160 


30 


64 


APLLLARAASLSLG 
F 


8.4 


56250 


202 






59 


76 


124 


PLLLARAASLSLGF 
L 


10 


>81818.18 


521 






162 


37 


58 


SLSLGFLFLLFFWL 
D 


11417 




4711 






22727 


> 122500 


24620 


LLFFWLDRSVLAK 
EL 


2.9 


6.3 


2.6 






135 


163 


518 


DRSVLAKELKFVTL 
V 


705 




569 






2016 


15815 


4719 


AKELKFVTLVFRH 
GD 


787 


30000 


783 






606 


1953 


2355 


RSP1DTFPTDP1KES 


>50000 




13095 






>62500 


>245000 


6124 


FGQLTQLGMEQHY 
EL 


2259 




3210 






>62500 


109567 


> 187500 


DRTLMSAMTNLAA 
LF 


97 


64286 


13 






383 


2362 


222 


MSAMTNLAALFPP 


1757 




700 






36084 


73870 


> 187500 



WO 2004/031211 
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HLA-DR SUPERTYPE 



Sequence 
EG 



DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*Q404 


DRBl 
*0405 


DRBl 
*0701 


DRBl 
*0802 


DRBl 
*0901 


24 










> 125000 


39231 


22822 


111 




1778 






15030 


28577 


103096 


44 


56250 


10328 






4992 


11008 


3985 


208 


>81818.18 


695 






521 


115494 


607 


31 


>81818.18 


206 






41 


12999 


575 


44 


>81818.18 


258 






46 


21244 


168 


45 


>81818.18 


170 






19 


13091 


131 


6386 




>26666.6 
7 

>26666.6 
7 






159 


>8 1666.67 


17518 


148 








>35714.29 


>8 1666.67 


> 125000 


1597 


16625 


8889 






838 


30867 


643 


20274 




973 






>35714.29 


>81666.67 


>125000 


655 




371 






4010 


9368 


1614 




>>01 CIS? 1 Q 


1549 






20906 


1186 


1450 




-*o lolo.lo 


4444 






>357 14.29 


1637 


4959 


362 




-■^ZOOOO.O 

7 






2838 


>8 1666.67 


5516 


2165 


700 








29463 


3239 


54411 


9.9 


9798 


sin 






1946 


60 


351 


1 7 


ZZO /o 


ZU/ 






292 


309 


107 


4496 




Z4 






731 


24812 


813 


171 




44z4 






14706 


>245000 


2876 


1 P. 




/IOC 

4o5 






>83333.33 


588 


86603 


15 




348 






>83333.33 


404 


31277 


4Z 




6189 






>83333.33 


14027 


8022 


12 




4690 






24056 


>245000 


39472 


4012 


332 


10755 






11313 


42162 


37369 


2249 


592 
52098 


8051 






13062 


18841 


26949 


50000 


17308 
>47368.42 
>52941.18 
>1 12500 


667 
22 
88 
533 
351 


500000 




>250000 






3.1 


>81818.18 


7273 






16 


840 


5.4 



MTNLAALFPPEGVS 
I 

PEGVSIWNPiLLWQ 
P 

GVSIWNPILLWQPI 
P 

WNPILLWQPIPVHT 
V 

NP1LLWQPIPVHTV 
P 

PILLWQPIPVHTVPL 
ILLWQPIPVHTVPLS 
WQPIPVHTVPLSED 

Q 

LSGLHGQDLFGIWS 
K 

YDP L YCES VHNFTL 
P 

LPS W ATEDTMTKL 
RE 

LRELSELSLLSLYGI 

LSELSLLSLYGIHK 
Q 

LSLLSLYGIHKQKE 
K 

KSRLQGGVLVNEIL 
N 

GGVLVNEILNHMK 
RA 

IPSYKKLIMYSAHD 
T 

YKKLIMYSAHDTT 
VS 

LIMYSAHDTTVSGL 
Q 

DTTVSGLQMALDV 
YN 

ALDVYNGLLPPYA 
SC 

LDVYNGLLPPYAS 
CH 

YNGLLPPYASCHLT 
E 

FAELVGPVIPQDWS 
T 

TVPLSEDQLLYLPF 
R 

LTELYFEKGEYFVE 
M 

GPVIPQDWSTECM 
TT 

QAHS LERVCHCLG 
KWLGHPDK 
WTTCQSIAFPSKTS 
ASIGSL 

QKGRGYRGQHQA 
HSLERVCH 
AATYNFAVLKLMG 
RGTKE 

VATGLCFFGVALFC 
GCGHEA 

FLYGALLLAEGFYT 
TGAVRQ 

SAVPVYIYFNTWTT 
CQSIAF 

TLSVTWIGAAPLIL 
S 



WO 2004/031211 



PCT/US2003/031308 



HLA-DR SUPERTYPE 



Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*0404 


ITRR1 nnpi 

*0405 *0701 


DRBl 
*0802 


DRBl 
*0901 


SVTWIGAAPLILSRI 


4.1 


>81818.18 


3152 




oJ 


139 


30 


VTWIGAAPLILSRIV 


8.1 


>81818.18 


8000 




195 


731 


82 


SQPWQVLVASRGR 
AV 


66 


>8I818.18 


7628 




385 


386 


621 


GRAVCGGVLVHPQ 
WV 


386 




>26666.6 
7 




3582 


>245000 


8069 


GVLVHPQWVLTAA 
HC 


87 


21320 


67 




153 


1931 


365 


HPQWVLTAAHCIR 

IN IV 


13 


3632 


1621 




283 


1305 


107 


QWVLTAAHCIRNK 

O V 


50 




19403 




214 


2598 


967 


AHCIRNKSVILLGR 
H 


578 


29704 


69 




2573 


104 


715 


SVILLGRHSLFHPE 


717 


1400 


12649 




26088 


500 


5216 


VILLGRHSLFHPED 
T 


273 


8744 


8208 




30625 


737 


18520 


GQVFQVSHSFPHPL 
Y 


288 


45000 


8.2 




27 


548 


33 


VFQVSHSFPHPLYD 
M 


16 


>75000 


25 




51 


8751 


17 


PHPLYDMSLLKNR 
FL 


1315 




20787 




10699 


29813 


12836 


SHDLMLLRLSEPAE 
L 


532 


6215 


4051 




58 


3538 


64 


HDLMLLRLSEPAEL 
T 


62 


2867 


6193 




152 


3914 


22 


TDAVKVMDLPTQE 
PA 


>50000 




>80000 




>41 666.67 


20875 


>107142.8 


LHVISNDVCAQVH 


789 


8318 


790 




17451 


>122500 


6 

32671 


CAQVHPQKVTKFM 
LC 


10206 




2566 




32275 


8731 


34893 


GGPLVCNGVLQGIT 

s 


3353 




68 




>35714.29 


9334 


16308 


GPLVCNGVLQGITS 
W 


1724 




30 




4893 


4187 


32640 


NGVLQGITSWGSEP 

c 


945 


24942 


560 




485 


5874 


819 


RPSLYTfCWHYRK 
WI 


6041 


53785 


339 




652 


39 


5484 


HSLFHPEDTGQVFQ 
y 




65260 












PRWLCAGALVLAG 
GF 


46 




>20000 




766 


26531 


1439 


LGFLFGWFIKSSNE 
A 


10 


>75000 


1338 




2261 


1421 


1701 


LDELKAENIKKFLY 

XT 

IN 


1136 


1370 


4842 




7470 


1248 


12778 


IKKFLYNFTQIPHL 
A 


449 


8080 


43 




29 


512 




KFLYNFTQIPHLAG 
T 


340 


13805 


217 




30 


415 


54 


WKEFGLDSVELAH 
YD 


1139 


85 


96 




3511 


19971 


7052 


LAHYDVLLSYPNK 


79 


37533 


1117 




jo17 


415 


1009 


GN'EIFNTSLFEPPPP 


20412 




>20000 




>35714.29 


>163333.33 


10415 


GKVFRGNKVKNAQ 
LA 


612 




1087 




2350 


4121 


31277 


GNKVKNAQLAGA 
KGV 


677 




13333 




>83333.33 


28904 


7882 


EYAYRRGIAEAVG 
LP 


5.1 




213 




70 


596 


67 


AEAVGLPSIPVHPIG 


5.4 




9923 




2015 


>490000 


23102 


AVGLPSfPVHPIGY 
Y 


3.6 




4193 




1080 


4432 


15377 
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HLA-DR SUPERTYPE 



Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*0404 


DRR1 npm 
*0405 *0701 


nnni 

DRBl 
*0802 


DRBl 
*0901 


IGYYDAQKLLEKM 
GG 






1 




>83333.33 


8236 


47246 


TGNFSTQKVKMHI 
HS 


1 1180 




R1-J 




9407 


10282 


1450 


TRIYNVIGTLRGAV 
E 


14 


33333 


O.J 




4806 


70 


2900 


ERG V AYIN ADS S IE 
G 


2440 




o /oi 




34021 


>1 63333.33 


25516 


G V A Y IN A !")<? <s IFON 
Y 






146 




6244 


23360 


3048 


IVOiJ IN I 11^1VV1JV< 

T 


1000/ 




3360 




14458 


>1 63333.33 


> 187500 


N YTLRV DCTPLM Y 
SL 






9.9 




24597 


6323 


48412 


CTPLM YS LVHNLT 
KE 


93 


19437 


245 




1 Af\ 


223 


249 


DFEVFFQRLG1ASG 
R 


143 




221 




21926 


122 


2005 


EVFFQRLGIASGRA 
R 


28 


>75000 


22 




531 1 


6.3 


2976 


TNKFSGYPLYHSV 
YE 


3402 




5521 




30853 


614 


741 


YDPMFKYHLTVAO 
VR 






i a 
1 9 




158 


172 


179 


DPMPfcf VT-TT TV A n\/ 

RG 


J,/ 


>75000 


9.1 




168 


43 


258 


lvix rv i nL i v V rvvJ 
GM 


lo 


29032 


18 




72 


70 


266 


KYHLTVAQVRGG 
MVF 


137 


J JO JO 


CA< 
OUO 




228 


1519 


5860 


VAHVRnnMVPPT A 

V /A.V^ V rvAjVJlV! v rcLA 

NS 


ooo 




662 




4449 


>98000 


499 


RGGMVFET ATM^IVT 
P 


i n 
t u 


1*71 1 O 

371 lo 


229 




41 


8682 


33 


fiMVFFT AMCTVr PP 
D 


1 c 

i j 


4004 


230 




30 


4995 


81 


VFET AN<?TVT PFDP 
R 


1 o 
iy 


067 


999 




39 


36123 


50 


ADKI YS ISMKHPQE 
M 






5310 




4098 


1136 


3512 


IYS ISMKHPOEMKT 
Y 






lOUUU 




11573 


1357 


12293 


POEMKTYS VSFDS L 
F 






3024 




1192 


>9800O 


1981 


TYSVSFDSLFSAVK 
N 


219 


101 


73 




346 


2256 


526 


VLRMMNDQLMFL 
ERA 


118 


1 OJ 


ly 




17334 


1700 


10684 


LRMMNDOT MFT FR 
AF 


£. /Uf 




392 




17507 


2492 


4601 


KHVIYAPbSHNKYA 
G 


2174 




481 




31250 


11667 


481 


RQIYVAAFTVQAA 
AE 


3.7 


28347 


1.2 




292 


36 


91 


QIYVAAFTVQAAA 
ET 


1.6 


26609 


1.6 




324 


102 


65 


VAAFTVQAAAETL 
SE 


14 


>75000 


58 




793 


1420 


127 


YIS IINEDGNEIFNT 


498 


397 


624 




23719 


> 1 22500 


83056 


loJIINcIJOINcLrN 1 o 


507 


559 


>1 2965.9 




>23 105.36 


> 122500 


>52337.75 


S 


2710 


468 


6 
226 




8550 


1439 


>52337.75 


FFKJLERDMKINCSG 
K 


4419 


121 


483 




>23 105.36 


8109 


>52337.75 


GVILYSDPADYFAP 
G 


1566 


17 


7508 




7848 


106291 


2473 


GAAWHEIVRSFGT 
L 




12409 












NSRLLQERGVAYIN 


614 


318 


5089 




7997 


3224 


2616 
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Sequence 


DRB1 


DRB1 


HLA-DR SUPERTYPE 
DRB1 DRB1 


DRB1 




lilVD 1 

*0802 


DRB1 
*0901 


*0101 


*0301 


*0401 


*0404 


*0405 


*0701 


A 

VA YIN ADSS IRONY 
T 


471 f\ 
*f / I O 




41 1 






9745 


105832 


5467 


DQLMFLERAFIDPL 
G 




>1 9667.83 














KSNFLNCYVSGFHP 
SD 


2500 


>900000 




3125 




8333 






AC- 

NPDAENWNSQFEIL 










500000 




>25000 




EDAA 


















EYLILSARDVLAVV 
S 






508 












YKTIAYDEEARR 


50000 


143 


4000 


500000 




250000 






GEALSTLVVNKIRG 
T 


292 


29687 


1535 


246 


30057 


2325 


383 


40840 


PYILLVSSKVSTVK 
D 


1.1 


106 


64 


13 


136 


JO 


i ^ 


134 


EAVLEDPYILLVSS 
K 


34 


479 


233 


172 




933 


1666 


15032 


IAG LFLTTEA W AD 
K 


6.8 


27189 


13 


106 


0/ 


230 


3893 


409 


ALSTLVVNKIRGTF 
K 


75 


274 


648 


40 


jO/O 


396 


20 


18035 


MKHILYISFYFILVN 


5893 




189 




JJOJ 


1250 


15558 




KSLLSTNLPYGRTN 
L 


4226 




690 






50000 






HFFLFLLYILFLVK 


337 




260 






42443 


19641 




LFLLYILFLVKMNA 
L 


1160 




283 






4868 


10869 




ILFLVKMNALRRLP 
V 


0.80 




5.6 






56 


19 




MNALRRLPVICSFL 
V 


2.1 




13 






488 


265 




SAFLESQSMNKIGD 
D 


549 




113 






523 


21493 




LKELIKVGLPSFEN 
L 


99 




163 






542 






FENLVAENVKPPK 
VD 


56 




2372 






120215 


>25025.54 




PATYGIIVPVLTSLF 


1.03 




15 






139 


181 




YGIIVPVLTSLFNK 
V 


6.0 




2.0 






60 


tyj 




LLKIWKNYMKIMN 
HL 


121 




132 






395 


132 




MTLYQIQVMKRNQ 
KQ 


1219 




117 






31053 


166 




QKQVQMMIMIKFM 
GV 


121 




213 






3618 


182 




M IM IKFMG VI YIM II 


2905 




312 






68040 


66150 




GVIYIMIISKJCMMR 
is. 


10 




22 






476 


137 




LYYLFNQHIKKELY 
H 


27 




1324 








1 / / I 




HFNMLKNKMQSSF 
FM 


12 




18 






3225 


185 




LDIYQKLYIKQEEQ 
K 


2834 




1492 






>o8339.22 


1204 




OKKYIYNI IMNTO 
NK 






24 






11942 


13255 




YEALIKLLPFSKRIR 


55 




1839 






3578 


180 




ENEYATGAVRPFQ 
AA 


4438 




281 






4970 


17329 




NYELSKJCAVIFTPI 
Y 


713 




536 






5498 


141 




QKILIKIPVTKNIIT 


993 




303 






534 


2240 




KCLVISQVSNSDSY 


628 




16 






46383 


17859 





WO 2004/031211 
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PCT/US2003/031308 



HLA-DR SUPERTYPE 


Sequence 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 


DRB1 DRB1 




UjUI 


w U4Ul 




*0405 


*0701 


*0802 *0901 


K 

SKIMKLPKLPISNG 


824 




6485 






83674 


110 


FIHFFTWGTMFVPK 
Y 


745 




273 






4RQ 


1 <AA 


LCNFKKNIIALLIIP 


9.7 




312 






423 


2 J 324 


KKNIIALLIIPPKIH 


13 




203 






495 


157 


ALLIIPPKIHISIEL 


648 




1738 






8.4 


11957 


P 






24 






ne 


8897 


KSKFNILSSPLFNNF 


0.80 




16 






65 


152 


FKKLKNHVLFLQM 
MN 


2.3 




2o 






11 


695 


KNHVLFLQMMNV 
NLQ 


12 




32 






757 


>1 20098.04 


VLFLQMMNVNLQ 
KQL 


6.3 




30 






8441 


56770 


NVNLQKQLLTNHLI 
N 


96 




2460 






555 


11245 


QKQLLTNHLINTPK 
I 


675 




228 






4412 


20984 


NHLINTPKIMPHHII 


1378 




4798 






625 


1296 


M 


220 




183 






8.3 


18 


483 




2091 






854 


16504 


KVSCKGSGYTFTA 


5000 




381 


50000 




zy*to 




YQMH 














IAKVPPGPNITAEY 


50000 


>30000 


>666.67 


500000 








GDKWLD 












TAEYGDKWLDAKS 


50000 


>30000 


>666.67 


16667 








TWYGKPT 












AKSTWYGKPTGAG 


50000 


>30000 


667 


500000 




-MZjUU 




PKDNGGA 












GAGPKDNGGACGY 


50000 


>30000 


>666.67 


500000 




-mzduu 




KDVDKAP 












FNGMTGCGNTPIFK 
DGRGCG 


50000 


51962 


>666,61 


500000 




--MZ0UU 




PIFKDGRGCGSCFEI 
KCTKP 


50000 


6784 


>666.67 


500000 








SCFEIKCTKPESCSG 


50000 


>900000 




jUUUUU 




12500 




EAVTV 














AFGSMAKKGEEQN 


50000 




-^000.0/ 


5OU0O 




>12500 




VRSAGEL 












TPDKLTGPFTVRYT 
TEGGTK 


50000 


>900000 








> 12500 




VRYTTEGGTKSEV 
EDVIPEG 


50000 




"'OOO.O / 


*zf\f\f\nr\ 
->UL/UUU 




> 12500 




TCVLGKLSQELHK 
LQ 


26 


29529 


14848 


/jDO 


nnni 


18653 


7656 17895 


KLSQELHKLQTYPR 
T 


19 




1 QAR4 


2076 


12198 


85464 


28656 19129 


LHKLQTYPRTNTGS 
G 


2118 


>205470 41 


1 J l oz 


QOI 1 

yyzi 


>7403.08 


40226 


1618 >29228.37 


KJLQTYPRTNTGSGT >10060.36 
P 


>20S47Q 4^5 


"^ZU'rlrU.U 

7 


X 14o72 


>98 06.45 


>99206.35 


>5 1578.95 >29228.37 


CCVLGKLSQELHK 
LQ 


34 


17387 


19764 


31253 


5299 


41656 


5640 21704 


CSNLSTCVLGKLSQ 
E 


296 


>205479.45 


14339 


28603 


5340 


31837 


3516 7225 


TSNLSTTVLGKLSQ 
E 


298 


86798 


8016 


32358 


9280 


31275 


2058 2469 


TTVLGKLSQELHKL 
Q 

DIAAKYKELGY 


133 


92782 


22449 


36802 


>9806.45 


26113 


16182 23824 




>900000 


>470.59 










ALVRQGLAKVA 


1250 




190 


500000 









WO 2004/031211 



PCT/US2003/031308 




Sequen ce^ 

PATLIKAIDGDTVK 
LMYKGQ 
TPETKHPKKGVEK. 
YGPEASA 
VEKYGPEASAFTK 
KMVENAK 
FTKJCMVENAKKIE 
VEFDKGQ 
YIYADGKMVNEAL 
VRQGLAK 
HEQHLRKSEAQAK 
KEKLNIW 
QAKXEKLNIWSED 
NADSGQ 

YFNNFTVSFWLRV 
PK 

FSYFPSI 

YSFFPSI 

YSYFPSIR 

DPNANPNVDPNAN 
PNVNANPNANPNA 
NP(X4) 

QKWAAVVVPS 

TWQLNGEELIQDM 
ELVETRPAG 
PEFLEQRRAAVDT 
YC 

STORKUSP33 



DFSYLQDSDPDSFQ 

QNILFSNAPLGPQF 
P 

QNILLSNAPLVPQF 
P 

DYSYLQDSDPDSFQ 
D 

KYVK.QNTLKLAT 

P(X)KQNTLKLAT 

EEDIEIIPIQEEEY 

HQAISPRTLNSPAIF 

YTD VFS LDPTFTIET 
T 

YAGIRRDGLLLRLV 
D 

LFFYRKSVWSKLQ 
SI 

RP IVNM DYWGAR 
TFRREKR 

RPGLLGASVLGLD 
DI 

LYFVKVDVTGAYD 
TI 

FAGIRRDGLLLRLV 
D 

AKTFLRTLVRGVPE 
Y 

YGAVVNLRKTWN 
FP 

GTAFVQMPAHGLF 
PW 

WAGLLLDTRTLEV 
QS 

RTSrRASLTFNRGF 
K 



DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 
*0404 


278 


6429 


296 


3846 


>1000 


>900000 


>500 


500000 


50000 


>900000 


1333 


500000 


>1000 


11619 


>500 


500000 


65 




500 


4167 


50000 


90000 




iooo7 


50000 


>900000 


364 


3125 


50000 




615 


25000 


50000 




889 


16667 


50000 




889 


500000 


50000 


>900000 


667 


16667 






738 


>5494.51 



12500 
12500 
8333 
1563 
6250 
>250000 



7217 
>15625 



50000 




1000 


50000 








50000 




889 


2273 








5000 




80000 
617 


500000 
2069 




250000 




>50000 




189 


>500000 


>126666.67 


>250000 


>6125I 






264 


>500000 


>126666.67 


>250000 


>6125( 






195 














538 














316 


>\66666.67 








9.9 




6.2 


25000 








1.7 














>9057.97 


> 18549.05 


>7518.8 


12203 


849 


>6742.18 




1961 


298315 
217 

9.6 


6214 


1314 


3450 


39701 


14848 


19 


30163 


913 


1383 


84 


84 


65 


29 


22 


3.1 


21 


812 


346 


748 


1789 


35768 


6522 


4414 


3183 


506 


>61250 


16 


9.6 


2.8 


13 


14 


5892 


413 


2381 


3.6 


7092 


3820 


>3365.21 


41148 


7650 


104 


54159 


208 


3326 


105 


25 


9.2 


13509 


150175 


4194 


4531 


>950OO 


8274 


113 


1.6 


37275 


8.1 


34 


18 


90 


99 


2016 


22 


49 


323 


1238 


186 


>61250 


1430 


256 


770 


177 


5131 


411 


5475 



128305 
286179 



WO 2004/031211 
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HLA-DR SUPERTYPE 


Sequence 


DRBl 
*0101 


DRBl 
*0301 


DRBl 
*0401 


DRBl 

*0404 


DRBl 
*0405 


DRBl 
*0701 


DRBl 
*0802 


DRBl 
*0901 


RVIKNSIRLTL 


3650 


584 


9249 


5389 


80682 


2239 


1175 


2566 


PVIKNSIKLRL 


1549 


198 


34245 


14612 


277735 


4091 


541 


2851 


ATSTKXLHKEPATL 
IKAIDG 


4.6 


8018 


113 


1020 




2083 







WO 2004/031211 
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TABLE 27 



PCT/US2003/031308 



HLA-PR SUPERTYPE 



Sequence 



SEQ 
ID NO. 



DRB1 
*1101 



DRB1 

*1302 



DRB1 
*150J 



DRB3 
*0101 



DRB4 
*0101 



DRB5 
*0101 



DRB5 
*0201 



AC- 

NPTKHKWEAAHVAEQ 
LAA 

DDYVKQYTKQYTKQN 
TLKK 

AAAKAAAAAAYAA 
AC- 

AAAKAAAAAAYAA 

(20)AYA(20)A(20)A(20)K 

(20)A(20) 

AC-AAAKATAAAAYAA 
AC-AAAKAAAAAAFAA 
AC- 

AAAKATAAAA(1 0)AA 
AC- 

AA AKAT A AAA (2 3 ) AA 
AAKAAAAAAAO 0)AA 

AAYAAAATAKAAA 

AALAAAAAAKAAA 

AAEAAAATAKAAA 

AAYJJAAAAKAAA 

AAYAAAAJJKAAA 

AFLRAAAAAAFAA 

AFLRQAAAAAFAAY 

AAFAAAKTAAAFA 

YAAFAAAKTAAAFA 

AALKATAAAAAAA 

YAR(1 5)ASQTTLKAKT 

YARF(33)QTTLKAKT 

PKYFKQRILKFAT 

PiCYFKQGFLKGAT 

PKYGKQIDLKGAT 

AAFFFFFGGGGGA 

AADFFFFFFFFDA 

AAKG1KIGFGIFA 

AAFIFIGGGKIKA 

AAKIFIGFFIDGA 

AAFIGFGKIKFIA 

AAKIGFGIKIGFA 

AAFKIGKFGIFFA 

AADDDDDDDDDDA 

(4 3)AA IGFFFFKJCGI A 

(43 )AAFFGIFKIGKFA 

(43)AADFGIFIDFI1A 

(43)AAIGGIFIFKKDA 

(43)AAFIGFGKIKFIA 

(43)AAKIGFGIK1IGFA 

»43}AAFKfGKFGIFFA 

AAAKAAAAAAAAF 



>33333.33 

>1 111.11 
200000 

200000 



>10000 200000 



101 

>H111.U 
6250 



1250 

35 
2857 

2857 



2222 



67 



4.6 
2.6 

3.9 



20000 
33333 



30 



25 
9.5 

3.6 



6.4 



WO 2004/031211 
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HLA-DR SUPERTYPE 



Sequence 

AAAKAAAAAAAFA 



SEQ 
ID NO. 



DRB1 
*1101 



DRB1 

*1302 



DRB1 
*1501 



DRB3 
♦0101 



DRB4 
*0101 



DRB5 
*0101 



DRB5 
*0201 



AAAKAAAAAAFAA 

AAAKAAAAFAAAA 

FAAAAAAAAAAAA 

AAAAAAAAAAAAN 

AAAAAAAAAAANA 

AAANAAAAAAAAA 

AAAAAAAAAAAAS 

AAAAASAAAAAAA 

ASAAAAAAAAAAA 

AFAAAKTAA 

YARFLALTTLRARA 

YAR(1 5A)SQTTLKAKT 

YAR(1 5 A)RQTTLKAAA 

(1 5A)RQTTLKAA A 

(1 6A)RQTTLKAAA 

(46)AAKTAAAFA 

(39)AAAATKAAA 

(52)AAAATKAAAA 

(55)AAAATKAAAA 

A(14)AAAKTAAA 

AA( 1 4)A(35)ATKA AAA 

AA( 1 4) AA(3 6)TKAA A A 

AFAAAKTAA(72) 

(49)AAAKT(64)AAA 

(49)AAAKTA(64)AA 



2.5 
1.2 
1.8 
77 



43 



1.4 
0.94 
9.5 
4000 



120 



HQAISPRTLNGPGPGSP 
AIF 


9875 


638 


5570 




232 


32930 


YAAFAAAKTAAAFA 








>4347.83 






TEGRCLHYTVDKSKPK 


>1250 






4082 




2857 


AWVAWRNRCK 


>5000 






>11111.11 




44 


IVSDGNGMNAWVAWR 
NRC 


6667 






>6250 




>2222.22 


PHHTALRQAILSWGEL 
MTLA 


3116 




5.3 




48 


261 


WMYYHGQRHSDEHHH 


>10000 






>7692.31 




>5000 


YIVMSDWTGGA 


>6666.67 






>33333.33 




> 10000 


AHAAHAAHAAHAAHA 
A 


200000 










200000 


MDIDPYKEFGATVELLS 




2415 










FLPSDFFP 












GMLPVCPLIPGSSTTST 
GP 


2500 






>25000 




200000 


LGFFPDHQLDPAFRANT 


6667 






1449 




6667 


GYKVLVLNPSV 


26 


21 


126 




995 


>I 1441.65 


LMAFTAAVTS 


>23337.22 


>2464.79 


1934 




11687 


>12586.53 


TFALWRVSAEEY 


342 


>2569.75 


> 12709.5 




>6608.93 


25499 


ALWRVSAEEY 


243 


>6398.54 


>15268.4 




>7930 


>35587.19 


EEYVEIRQVGDFH 


4683 


>1895.99 


6 
2060 




2063 


9754 


VGGVYLLPRRGPRLGV 


88 


>15350.88 


4.2 


60753 


19239 


12 



48 
62 
3095 



WO 2004/031211 
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PCT/US2003/031308 



HLA-DR SUPERTYPE 



Sequence 


SEQ 
ID NO. 


DRBl 
*1101 


DRBl 
*1302 


DRBl 


DRB3 

U1U1 


DRB4 
*0101 


DRB5 
*0101 


VGGAYLLPRROPRLGV 




507 


24663 


4.1 


>66533.6 


37640 


50 


VGGVALLPRRGPRLGV 




154 


>1 5350.88 


8.5 


>66533.6 


25688 


20459 


VGGVYALPRRGPRLGV 




12 


>15350.88 


451 


>66533.6 


26122 


34 


VGGVYLAPRRGPRLGV 




35 


>15350.88 


55 


>66533.6 


>42059.4 


76 


VGGVYLLARRGPRF OV 




CO 


10325 


2.8 


17030 


6 
4338 


17 


VGGVYLLPARGPRt HV 




AO/1 

oy4 


201 


6.5 


18073 


18960 


40 


VGG VYI T RRAOPRF P,V 




O/ 


>15350.88 


6.2 


91912 


30707 


7.9 


GAPI fiHAARAT AHr,V 




24 


8739 


1615 


>70972.32 


3959 


11983 


GAAI OHAARAT AUfiV 




loo 


19335 


4483 


>70972.32 


3509 


25372 


HAP! AHAARAI AHfiV 




9.5 


7215 


2810 


>70972.32 


2963 


7688 


fiAPT PiAAARAI AT-mv 




1 c 

36 


15091 


3920 


>70972.32 


16533 


4502 


ft APT HOT AT? A I AT-?n\/ 




12 


76 


1805 


123762 


3950 


4256 


GAPLGGAI RAF AT4HV 






340 


2068 


>5 1098.62 


4889 


5396 


ftAPT HO A A A A T A Hr.\/ 




43842 


23810 


7682 


>5 1 098.62 


31 


12916 


OAPF frTJAART T AWOV 




OA 

oU 


29412 


631 


>5 1098.62 


2549 


26684 


GAPLGGAARAAAHGV 




3633 


>23489.93 


>8666 67 


>51 DOS 69 


Al A A 1 
41441 


42403 


GAPLGGAARALAAGV 




45 


23179 


5714 


>51098.62 


3865 


8354 


FPDWQNYTPGPGTRF 




>5 1282.05 


> 12027.49 


35058 




33923 


>20533.88 


RFP LTFG WCFKJLVP V . 




62289 


4797 


514 




964 


>20533.88 


RQDILDLWVYHTQGY 




>5 1282.05 


6775 


723 




1326 


16155 


RQEILDLWVYHTQGF 




11113 


5384 


985 




1071 


>20533.88 


LSHFLKEKGGLEGLI 




9460 


>12027.49 


>39737.9 




18709 


>20533.88 


LSFFLKEKGGLDGLI 




614 


>12027.49 


Q 

>39737.9 




13214 


15272 


LEPWNHPGSQPKTACT 




>I 5325.67 


>1 1041.01 


9 
2665 




92 


2939 


QVCFITKGLGISYGR 




31 


92 


3555 




876 


3950 


QLCFLKKGLGISYGR 




9.5 


88 


4212 




282 


1190 


PPEESFRFGEEKTTPS 




>10000 






>14285.71 




>2857.14 


CIVYRJDGNPYAVCDK 




>14662.76 


1646 


650 




>24786.3 


>10666.67 


HYCYSI YGTTT FOOY 






> 13725.49 


4849 




2 

1292 


>1 0666.67 


CYSLYGTrLFOOYNK" 




«-* 14002. /0 


>13725.49 


5060 




189 


>10666.67 


NTSLODIEITCVYPK 




^l^OOZ./O 


14857 


678 




11710 


>1 0666.67 


VFEFAFKDLFVVYRD 




10.097 


*7£.7C 
/O/J 


4871 




18117 


> 10666.67 


EFAFKDLFWYRDSI 






yyyo 


5355 




9072 


5998 


DLF V V YRDS IP H A A C 




1 10.5 


1 1 172 


2832 




2676 


10741 


FVVYRDSIPHAACHIC 




1 1 Qzl 


1 o51 


349 




18144 


2343 


NTGLYNLLIRCLRCO 




1 A 


5692 


67 




222 


598 


IRCLRCQKPLNPAEK 




> 14662.76 


>1 3725.49 


6928 




0 l 1 


-■MUOOO.O/ 


PRKLHELSSALEIPY 




5990 


51 


1116 




1710 


> 10666.67 


EIPYDELRLNCVYCK 




>18001.8 


858 


2084 




9047 


>62305.3 


TEVLDFAFTDLTIVY 




>18001.8 


>13059.7 


561 




110 


>62305.3 


VLDFAFTDLTIVYRD 




7474 


3102 


645 




11294 


14839 


DFAFTDLTIVYRDDT 




14334 


5008 


3651 




21621 


675 


TIVYRDDTPHGVCTK. 




>1 8001.8 


6280 


5449 




>21521.3 


>62305.3 


wTRYSVYGTTLEKLT 




1670 


805 


421 




4 
1039 


62 


ETTIHNIELQCVECK 




>18001.8 


6282 


11191 




112 


>62305.3 
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HLA-DR SUPERTYPE 



Sequence 


SEQ 
ID NO. 


DRBl 
*1101 


DRBl 
M302 


DRBl 
*1501 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 


SEVYDFAFADLTVVY 




>18001.8 


>13059.7 


955 




1325 


11802 


VYDFAFADLTVVYRE 




>18001.8 


>1 3059.7 


9446 




10720 


27275 


DFAFADLTVVYREGN 




>18001.8 


9627 


4915 




17973 


39785 


TWYREGNPFGICKL 




>I8O01.8 


>1 3059.7 


13850 




16200 


48840 


GNPFGICKLCLRFLS 




1084 


9737 


1139 




196 


6594 


NYSVYGNTLEQTVKK 




>56657.22 


8614 


15587 




>25108.2 


14326 


trt/nr XfC T T TT> T TO/^» 




1299 


965 


1870 




3 

140 


26273 


NclLlKCIlCQRrLC 




20827 


7174 


18927 




883 


>29761.9 


1KCIICQRPLCPQEK. 




6757 


7295 


25349 




510 


15154 


CIVYRDCIAYAACHK 




35566 


12898 


3847 




2578 


1912 


IN 1 fcLYNLLlRCLRCQ 




259 


5674 


2449 




797 


854 


IRCLRCQKPLNPAEK 




21581 


>9641.87 


27591 




447 


20171 


T> TU^\ /VLTTT rTHT Df\/V 

RbV YKrLrl DLRIVY 




2263 


80 


258 




203 


155 


RIVYRDNNPYGVCIM 




3446 


119 


821 




1403 


20474 


XTXtI>V/^\//^TA/ir , T DT7T O 

INNrYUVCImCLRrLo 




7786 


4797 


6662 




207 


7258 


CCDWI^DI OT3TTIDO 

JfcliRVKJsJ'LbliJ 1 IRC 




6877 


8919 


132 




2990 


7910 


TOPTTfTlTDT PDCCV 

IRdlCl^ 1 rLtr jbtK. 




5461 


17444 


9766 




916 


>51 020.41 


fc-lrLLDLRLbCVYCK 




47355 


6936 


656 




861 


16853 


£> L V YCKKELTRAE V Y 




569 


23385 


4374 




673 


3197 


VClJLr YoRVRKYRYY 




326 


309 


61 




2343 


182 


WTWCWV/*"* A Tl CC1T 

Y YL)Yc> V YuA I Leo IT 




9122 


8923 


1106 




32378 


>51020.4l 


IRC YRC QS PLTP EEK 




6645 


> 14403 .2 9 


480 




28659 


>51 020.41 


V Y Ur Vr ADJLRI V Y RD 




12168 


79 


855 




4392 


>51 020.41 


DrvrADLRIVYRDGN 




6957 


162 


1253 




6709 


8433 


Kl V YRDGNPP AVCKV 




174 


122 


81 




1606 


3148 


ONPrAVCKVCLRJULS 




296 


7389 


117 




126 


657 


LN EILIRC I ICQ 




7579 


731 


3176 




257 


>9925.56 


XTCIT Tt>OT1/^J^\T>T5T /""• 

IN cILIRC, IICQRP LC 




16056 


10184 


8177 




372 


>22909.51 


R 1 AMr^DrybRF RKJL 




1034 


17086 


73192 




20481 


7474 


l_.r V V i KUolrti AALn 




1582 


697 


437 




3580 


7854 


T TTV/VT? P»P\TPl-I^\//~"r 

J-.1 lv i tUJIJ irti\j VC 1 




15880 


1852 


27048 




16993 


>15267.18 


T P'lWR T^fT A V A Apu 




9886 


5662 


2269 




2881 


9738 


iJ\rLr 1 ULKJ V Y KJJIN 




10122 


77 


2912 




1342 


800 


VMPAr"nPT ikrT \/vt? rkr\ 

I INr/W- 1 CUtVL V I KJJD 




1 1615 


10167 


3082 




12866 


1673 


t tfr wp nnrp v a vro 




698 


699 


1877 




3828 


9156 


I Ur V f/\JL'JLriVl V I IxUU 




OD4U 


8173 


25727 




10907 


11161 


LMV X I\_L/ V_J INl r r\ V V_-IN. 




1 no 


123 


169 




1566 


6820 


HEYMLDLQPETTDLY 




>561 79.78 


1 2990 


JU07J 






^zzvuy.D 1 


TLRLCVQSTHVDIRT 




17613 


932 


3957 




243 


>22909.51 


IRTLEDLLMGTLG IV 




1156 


789 


2181 




23 


12385 


LEDLLMGTLGIVCPI 




8514 


1693 


229 




1800 


9475 


DLLMGTLGIVCPICS 




>56179.78 


1053 


1427 




4123 


16198 


KATLQDIVLHLEPQN 




25948 


603 


6968 




159 


>9925.56 


IDGVNHQHLPARRAE 




>56 179.78 


>1 1475.41 


>36842.1 




344 


12573 


LRAFQQLFLNTLSFV 




106 


1.01 


20 




2.2 


253 


FQQLFLNTLSFVCPW 




10311 


9.3 


24792 




309 


17330 



WO 2004/031211 



156 



PCT/US2003/031308 



HLA-DR SUPERTYPE 



Sequence 


ID NO. 


*1101 


DRBl 
*1302 


DRBl 
*1501 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 


QDYVLDLQPEATDLH 




>1 1918.95 


>1 1475.41 


>62758.6 




1851 


>22909.51 


DIRILQELLMGSFGI 




18982 


5796 


2 
1625 




16 


>55096.42 


IRILQELLMGSFGIV 




7978 


1038 


294 




17 


>55096.42 


ELLMGSFGIVCPNCS 




>59171.6 


933 


1928 




206 


>55096.42 


KEYVLDLYPEPTDLY 




>59171.6 


>14767.93 


3171 




476 


>55096.42 


LRTIQQLLMGTVNIV 




3641 


6.4 


265 




15 


32108 


IQQLLMGTVNIVCPT 




11062 


9.0 


2010 




166 


>55096.42 


y LLMU I VNI VCPTCA 




>59171.6 


118 


>38396.6 




11 550 


>55096.42 


RETLQEIVLHLEPQN 




7896 


11360 


2 

16220 




95 


>55096.42 


LRTLQQLFLSTLSFV 




208 


55 


29 




3.1 


1994 


LQQLFLSTLSFVCPW 




11693 


133 


296 




22 


36943 


KDYILDLQPETTDLH 




> 17436.79 


23654 


>37448.5 




490 


>55096.42 


LRTLQQMLLGTLQW 




907 


616 


6 
1697 




88 


>46620.05 


LC^QM LLGTLQWCPG 




>31645.57 


395 


1266 




1014 


29198 


QMLLGTLQWCPGCA 




>3 1645.57 


874 


4144 




258 


>3 1446.54 


VP I LQDVVLELTPQT 




>3 1645.57 


14985 


12263 




1000 


>3 1446.54 


LQDWLELTPQTEID 




>3 1 645.57 


1145 


>33090.9 




1116 


>3 1446.54 


QDVVLELTPQTEIDL 




>3 1645.57 


10274 


1 

>33090.9 




1719 


>3 1446.54 


CKFWQLDIQSTKED 




>31645.57 


>1 1437.91 


1 

22851 






\ AAH CA 


WQLDIQSTKEDLRV 




7353 


708 


5044 




226 


8690 


DLRWQQLLMGALTV 




667 


57 


132 




9.5 


10879 


LRVVQQLLMGALTVT 




314 


8.9 


56 




7.7 


8755 


VQQLLMGALTVTCPL 




11074 


574 


526 




204 


7151 


QQ LLMG ALTVTCPLC 




7657 


1223 


4461 




1470 


>31446.54 


QLLMGALTVTCPLCA 




>3 1645.57 


1817 


3761 




2224 


>3 1446.54 


Kb Y 1LD LHP EPTDLF 




4152 


13183 


>33090,9 




316 


>3 1446.54 


TCCYTCGTTVRLCIN 




8636 


739 


1 

3820 




891 


16033 


VRTLQQLLM GTCTIV 




1409 


37 


1829 




139 


> 15267. 18 


LQQ LLM GTCTI VCPS 




9447 


753 


2441 




2667 


>15267.18 


MLDLQPETTDLYCYE 




> 15209. 13 


>12027.49 


>48404.2 




20 


>15267.18 


VLDLYPEPTDLYCYE 




> 15209. 13 


>1 2027.49 


6 

21591 




1 o 


JZO/.lO 


LREYILDLHPEPTDL 




9827 


12365 


10949 




2040 




HIEFTPTRTDTYACRV 




200000 






>7142.86 




zuuuuu 


LWWVNNESLPVSPRJL 
















YEEYVRFDSDVGE 




200000 










200000 


EEYVRFDSDVGE 




200000 










200000 


APPRLICDSRVLERY 




>nniii.ii 


149 


1384 


1617 


2840 


6087 


1CDSRVLERYLLEAK 




2945 


20402 


85 


16159 


8550 


7295 


VLERYLLEAKEAFN1 




17227 


881 


269 


340 


8920 


6714 


EHCSLNENITVPDTK 




>iniui.n 


84 


12013 


8307 


52943 


6626 


NENITVPDTKVNFYA 




17921 


9338 


22568 


>38 167.94 


>38461.5 


12214 


VPDTKVNFYAWKRME 




8861 


14795 


333 


>38 167.94 


4 

23602 


449 


VNFYAWKRMEVGQQA 




50 


14798 


1194 


22507 


1490 


455 


WKRMEVGQQAVEVW 
Q 




512 


159 


1812 


>42194.09 


238 


4300 



DRB5 
*0201 



WO 2004/031211 



157 



PCT/US2003/031308 



HLA-DR SUPERTYPE 





SEQ 


DRB1 


DRB1 


DRB1 


DRB3 


DRB4 


DRB5 


Sequence 


ID NO. 


*1101 


*1302 


M501 


*0101 


*0101 


*0101 


vnooAVFvwnni at i 










->1Q1JC7 OA 

->jo lo /.y4 


iyoi 


>7785.13 


vcv VV yULiALLoCA Y Li 




<»1 


A All 


JO 


-^■301 CI OA 


1334 


13794 


OT AT T QPAVI ROOAT 




ZD /O 


1 1 1 0 




■S-JOI £S~I QA 

>3olO/.94 


3.5 


105 


OuA V LI\U \£f\\-,L^ V IN O O 




"KARA 


/.4 


ID 1 




23 


1057 


I\AJ v^/\JL>L» Y IN oo v^i VY Dr 




/oyo 


J. 4 


2876 


C \ Co. 

6165 


1554 


558 


v in o o r w Cr LV^ L.n V 




sci <i nn 


504 


2359 


18044 


3412 


10039 






OOAT 

oo97 


695 


12480 


1924 


103 


2929 


L. ri V IJ ivA V S U LKS L 




910 


53 


2707 


1044 


31 


76 






52 


187 


60 


3150 


2006 


104 


r T DOT TTI T D A T f> a 

vjLRSs L, ITLLRALG AQ 




3.7 


871 


6.2 


12947 


283 


2.7 


TTr T D a r a f~\xs c a to 
1 1 LLKALOAQKJbAIS 




860 


1512 


89 


33256 


251 


21 


AT /; A /"WE A roDon A A 

A Laj KJsA IS P PD A A 




4212 


>1 241 1.35 


14216 


>91743.12 


27294 


3963 


VC A TOT5Tir\ A A O A A r>T 

JsJbAISPPUAASAAPL 




601 


9272 


1201 


27203 


2988 


310 


nnn A A O A A TIT O TTT A 

r Y u A AS AAP LRTJTA 




2582 


10205 


1267 


10584 


182 


1117 


OA A D T D TIT A HTCD V 

oAArLK.1 1 1 AU1 rKK. 




3883 


809 


858 


2111 


17 


45 


Kill f\.D 1 rKALrKV Y 




loo 


95 


35 


672 


1561 


93 


DTFRKLFRVYSNFLR 




1 1 


10 


0.95 


4"? 687 


1fY?Q 


zo 


LFRVYSNFLRGKUCL 




173 


80 


2.8 


8981 


2333 


2.9 


SNFLRGKLKLYTGEA 




192 


4730 


30 


4075 


2442 


5.7 


KLKLYTGEACRTGDR 




>17241.38 


880 


130 


17787 


20089 


636 


APPRLITDSRVLERY 




2750 


92 


238 


710 


2263 


698 


ITDSRVLERYLLEAK 




5279 


>14705.88 


18 


>42 194.09 


12401 


621 


EHTSLNENITVPDTK 




>408 163.27 


13 


11082 


>42 194.09 


>29029.0 


5547 


I/T I/" T VTr.CATDTr.no 




4364 


841 


18 


5298 


3 

14838 


731 














15 
















42 




pnppppnnpvp 












14 
















19 




voppp pnnpvpn 












56 




Pif p pr pnnpvpn 












3.4 




pnppvpnnpvpn 












19 




PHPPPifnriPVPn 












22 




pnppppnifpvprt 












22 




popfr pnnpk" pa 












325 




pnppppnnpv^n 












35 




POPFR POOPVPtf" 
r^rrixxyv^r iri\. 












22 




oft nnnnPFPPn 












2.8 




ft nonnpFPPO 












31 




1AJ Q \£* r r r V{ 












151 




QrLUv^yrrPP 












2.3 




QFLGQQQPF 












5.3 




IKNLALQTLPAMCNVY 












1.9 




NLALQTLPAMCNVY 












27 




LALQTLPAMCNVY 












153 




IRNLALQTLPAM 












2.0 




IRNLALQTLP 












3-0 





DRB5 
*0201 



WO 2004/031211 



158 



PCTYUS2003/031308 



HLA-DR SUPERT YPE 

SE Q DRB1 DRB1 DRB3 DRB4 DRB5 DRB5 

Sequence IP NO. «11Q1 *1302 *1501 *0101 *Q1Q1 * 0 101 *0201 

EGDAFELTVSCQGGLP ~ — 

K 



ESTGMTPEKVPVSEVM 
GT 

FPTIPLSRLFDNASL 










>64444.4 




30675 


7495 


1390 


2585 


4 

194 


5799 


RLFDNASLRAHRLHQ 


12461 


84 


85 


11411 


3210 


557 


LRAHRLHQLAFDTYQ 


3208 


7590 


90 


19811 


2.0 


4471 


QLAFDTYQEFEEAYI 


>15384.62 


15167 


23166 


' 595 


11495 


>38610.04 


QEFEEAYIPKEQKYS 


12821 


>15837.1 


>15582.1 


>54554.47 


>41 134.7 


5418 


IPKEQKYSFLQNPQT 


>15384.62 


13695 


9 

16207 


30572 


5 

55587 


13118 


SFLQNPQTS LCFS ES 


>15384.62 


190 


6513 


93809 


21651 


>9647.76 


TSLCFSESIPTPSNR 


>15384.62 


99 


1944 


3920 


1883 


>38610.04 


REETQQKSNLELLRI 


>15384.62 


15709 


9736 


>270270.27 


52 


25133 


SNLELLRISLLLIQS 


23669 


196 


59 


>91901.83 


147 


50110 


ISLLLIQSWLEPVQF 


2675 


120 


60 


6765 


2.5 


>9960.16 


SWLEPVQFLRSVFAN 


2715 


4322 


I JO 


-^z/uz (yj.Ai 


291 


4815 


FLRSVFANSLVYGAS 


973 


5.6 


13 


157978 


814 


141 


NSLVYGASDSNVYDL 


>1 5384.62 


14038 


3640 


11769 


1792 


>1 **046 ^1 


SDSNVYDLLKDLEEG 


> 15384.62 


>17857.14 


>30536.9 


219298 


> 137767. 


>13046 


fiTOTT MORT PnHQPD 
vjiv< i i^jvj vjrvi^n.jL^wiji ix 


4474 


10433 


1 

1348 


186220 


22 
2110 


18006 




7896 


>17857.14 


9106 


18119 


296 


12580 


RTGQIFKQTYSKFDT 


6961 




i 

l jj 


14/30 


201 


64 


QTYSKFDTNS HNDD A 


>15384.62 


>17857.14 


25883 


38715 


> 137767. 


5787 


TNSHNnn a r t k"njvy";t 


> 15384.62 


5169 


133 


130378 


22 

>137767. 


>13046.31 


ALLKNYGLLYCFRKD 


>15384.62 


10 


17 


2309 


22 
1230 


462 


DMDKVETFLRIVQCR 


885 


1232 


201 


>27322.4 


826 


7447 


FLRIVQCRSVEGSCGF 


2708 


1017 


839 


>27322.4 


1078 


7102 




46404 


9313 


2770 


121212 


216 


11521 


RLFDN AM T.R A HRT HO 


ZD/ 


738 


18 


>270270.27 


1628 


58 


OLAFDTYOEFEONPO 


^TBA /CO 
-MDJo'f.OZ 


19718 


>S6666.6 


738 


>32842.5 


>95 10.22 


SFLQNPQTSLCCFRK 


3801 


128 


7 

103 


>270270.27 


8 

8500 


3739 


SNLELLRICLLLIQS 


>15384.62 


773 


90 


17024 


164 


>1 1771 .33 


ICLLLIQSWLEPVQF 


> 15384.62 


954 


1771 


187970 


49 


>95 10.22 


NSLVYGASDSN1YDI 


--MD.jO'f.OZ 


10854 


971 


31616 


3287 


>95 10.22 


SDSNIYDLLKDLEEG 




> 1 6203.7 


>86666.6 


>1 8726.59 


24259 


>9510.22 


DKVETFLRIVQCCGF 


1023 


1034 


7 
383 


6278 


184 


6350 


SFLQNPQTSLTFSES 


>15384.62 


121 


1511 


864 


17824 


12365 


TSLTFSESIPTPSNR 


22152 


16 


176 


>95238.1 


3476 


>1335.38 


A LLKN YGLLYTFRKD 


1737 


0.89 


6.5 


50 


1335 


29 


LLYTFRKDMDKVETF 


7905 


> 14522.82 


886 


941 


12493 


154 


DM DK.V ETFLRIVQTR 


206 


3381 


>86666.6 


13712 


190 


1263 


FLRIVQTRSVEGSTGF 


143 


1.5 


7 

9.8 


27345 


21 


116 


HLDMLRHLYQGCQVV 


2076 


2879 


359 


107066 


163 


7087 


PXRiVRGTQLFEDNYAL 


2072 


5.2 


31 


1198 


120 


46 


GVGSPYVSRLLGICL 


696 


955 


46 


148588 


316 


14197 


TLERP KXLSPGKNGV 


>52631.58 


835 


23264 


>263 157.89 


25739 


11337 



WO 2004/031211 



159 



PCT7US2003/031308 



HL A-DR SUPERTYPE 



Sequence 


oEv! 
ID NO. 


DRB1 
*110t 


DRB1 
*1302 


DRB1 
*1501 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 


KIFGSLAFLPESFDGDP 
A 




>52631,58 


1073 


2264 


43745 


10020 


8008 


ELVSEFSRMARDPQ 




4573 


>71428.57 


7891 


15838 


970 


4055 


GEALSTLVLNRLKVG 




79 


29 


269 




1023 


46 


AYVLLSEKKISSIQS 




51 


816 


489 




902 


4517 


VASLLTTAEVVVTEI 




> 18674. 14 


> 10294. 12 


>50837.9 




>26435.7 


>1 19047.6 


KCEFQDAYVILLSEKK 




1078 


> 10294. 12 >47643.9 




3 

> 1 9594.5 


2 

20 


ALS TLVLNRLK VGLO 




O 1 


4 6 


5 

191 




9 
17 


3.9 






JDZo 


1190 


89 


>42 194.09 


6503 


710 






0025 


112 


1397 


>42 194.09 


1167 


649 


RSSNCOCOKT I WOT N 






6153 


802 


3519 


21 


6981 


ncnKJ r wot isinpr pv 




1644 


227 


175 


8709 


209 


924 


T WOT NHR r PVPT 7nB 




4215 


808 


893 


29028 


15576 


3241 






1707 


1240 


940 


5213 


15870 


64725 


RNFDIPFFTTCOI oof 




/ JZO 


>15418.5 


2036 


23832 


311 


6854 


PEEIKQLQQFQKEDA 




1953 


13325 


1873 


■^zoji j./y 


215 


675 


QLQQFQKEDAAVTIY 




>408163.27 


68 


1724 


348 


1338 


4270 


QKEDAAVTIYEMLQN 




>408163.27 


7315 


1146 


>42 194.09 


15173 


>10482 18 


AVTIYEMLQNIFAIF 




29718 


109 


262 


2828 


1 1 18 


14047 


EMLQNIFAIFRQDSS 




36832 


61 


1718 


726 


164 


3187 


IFAIFRQDSSSTGWN 




4558 


775 


204 


2181 


30 


1 09290 


RQDSSSTGWNETIVE 




>42553.19 


848 


>1 89583. 
33 
897 


9172 


1497 


8650 


STOWNFTTVTTNJT T ATsJ 




20576 


105 


>263 15.79 


166 


5822 


-CUV XZIN JL,.L..r\.lN V I nyl\ 




>42553.19 


8.5 


1603 


>42 194.09 


2503 


18559 


NT T ANVYHORNHT K"T 




8258 


61 


20 


>1 23456.79 


3071 


65 


VYT-rDR'MT-rT H"TVT PRV 




22002 


1267 


1662 


>123456.79 


9585 


4.7 


LEKEDFTRGKRMSSL 




698 


25362 


14118 


OZOf 


16057 


4903 


FTRGKRMSSLHLKRY 




81 


10245 


118 


18836 


2027 


84 


RMSSLHLKRYYGRIL 




1035 


2532 


1.3 


>26178.01 


2255 


491 


HLKRYYGRILHYLKA 




2721 


868 


0.69 


6608 


22 


2.3 


YGRILHYLKAKEDSH 




812 


2783 


16 


454545 


140 


39 


H YLKAKEDS HCA WTI 




>60606.06 


11571 


627 


301205 


7501 


2632 


KEDSHCAWTIVRVEI 




9320 


506 


1397 


> 17543 85.9 


7.9 


4056 


CAWTIVRVEILRNFY 




4167 


147 


196 


6 

10300 


152 


4143 


VRVEILRNFYVINRL 




504 


5.8 


1.04 


80386 


187 


485 


RNFYVINRLTGYLRN 




55 


9.4 


18 


689 


1249 


5.6 


MSYNLLGFLQRSSNT 




3069 


1334 


6.8 


51787 


4660 


9.0 


LGFLQRSSNTQTQKL 




26247 


21 


2331 


>1 754385.9 


1041 


339 


RSSNTQTQKLLWQLN 




>d9^1 1 Q 


169 


2740 


6 
751 


26 


8545 


QTQKLLWQLNGRLEY 




20654 


121 


20 


6582 


88 


417 


LWQLNGRLEYTLKDR 




6521 


2447 


853 


4402 


14310 


6004 


GRLEYTLKDRRNFDI 




4998 


1468 


168 


9901 


21427 


796 


H YLKAKEDS HTA WTI 




>60606.06 


2264 


529 


35829 


11750 


19617 


KEDSHTAWTIVRVEI 




7443 


3046 


1992 


56205 


18 


575 


TAWTIVRVEILRNFY 




5052 


72 


242 


14419 


26 


518 


LGFLQRSSNCQSQKL 




604 


131 


541 


>1754385.9 


124 


508 



WO 2004/031211 



160 



PCT/US2003/031308 



HLA-PR SUPERTYPE 



Sequence 


SEQ 
ID NO. 


DRBl 
*1101 


DRBl 
*1302 


DRBl 


DRB3 

U1U1 


DRB4 
*0101 


DRB5 
*0101 


RSSNCQSQKLLWQLN 




>60606.06 


1960 


2962 


6 

68823 


27 


4077 


QSQKLLWQLNGRLEY 




>60606.06 


155 


108 


5609 


166 


402 


GIVEQCCTSICSLYQ 




7940 


239 


1280 


14353 


4245 


>37593 98 


TSICSLYQLENYCN 




>1 0526.32 


> 1502 1.46 


837 


8048 


13496 


>40322 58 


GILEQCCTSICSLYQ 




> 1 0526.32 


858 


1097 


>1 8726,59 


5871 


19231 


Gl VEQTTTSITS LYQ 




>1 0526.32 


14 


849 


>95238.1 


2303 


>37593.98 


EQTTTSITSLYQLEN 




>1 052632 


16949 


1078 


>1 8726.59 


29614 


48505 


TSICSLYQLENYCG 




> 10526.32 


10346 


173 


>95238.1 


1645 


>40322 58 


TSITSLYQLENYTN 




1095 


>1 7073. 17 


99 


>95238.1 


3245 


fiftdR 

OUfO 


TSITSLYQLENYTG 




1014 


>17073.17 


182 


92336 


1658 


1 uy / j 


GIVEQCCCGSHLVEA 




>10526.32 


15347 


237 


14184 


1 1017 




SLYQLENYCCGERGF 




>11 11111.11 


>1 5909.09 


151 


92336 


30978 




CCTSICSLYQLENYCC 




>imiii.ii 


,7096 


877 


> 18726.59 


1582 




GS HLVE AL YLVCCN 




>niuii.n 


3259 


11191 


>1 8726.59 


14065 




CCGSHLVEALYLVCC 




>10526.32 


6027 


12986 


>18726.59 


1 1357 


>432Q0 04 


FVNQHLCGSHLVEAL 




>niini.n 


10595 


1195 


>95238.1 


3153 


47170 


QHLCGSHLVEALYLV 




>1 0526.32 


7624 


103 


14819 


1480 




GSHLVEALYLVCGER 




>1052632 


8030 


1350 


> 18726.59 


372 




VEALYLVCGERGFFY 




3563 


4403 


181 


4443 


30 


25543 


YLVCGERGFFYTPKT 




> 1052632 


9272 


10655 


92764 


34450 




FVNQHLCGSDLVEAL 




>iinni.n 


20248 


9679 


10031 


2451 1 




FVNQHLTGSHLVEAL 




>1052632 


12413 


799 


94518 


4084 




QHLTGSHLVEALYLV 




>1052632 


6862 


184 


4027 


939 


9^71 
jLj / ID 


GSHLVEALYLVTGER 




>1052632 


12185 


1429 


18215 


225 




VEALYLVCGERGSFY 




> 1052632 


4288 


1240 


>95238.1 


129 


RH.4 


VEALYLVCGERGFLY 




55402 


1871 


149 


843 


19 


5149 


VEALYLVTGERGFFY 




4860 


1076 


116 


17156 


13 


78 


YLVCGERGFLYTPKT 




>1111U1.11 


2120 


>25633.8 


>95238.1 


33114 


971 


YLVCGERGFFYTDKT 




>60606.06 


1014 


>25633.8 


616 


48099 


>28449.5 


YLVCGERGFFYTKPT 






,5*K)/ 


>z5o33.o 


12805 


40379 


>28449.5 


YLVTGERGFF YTP KT 




7625 


2100 


>25633.8 


13737 


20721 




YLVTGERGFFYTDKT 




16849 


17353 


>25633.8 


359 






YLVTGERGFFYTKPT 




9341 


17869 


>21016.1 


9573 


9701 ^ 
£. lit i D 




VCGERGFFYTPKTR R 




3817 


34669 


7 

>25633.8 


17416 


>30999.4 


92 


VTGERGFFYTPKTRR 




10116 


25362 


2824 


243902 


7 

>29820.0 


540 


MWDLVLSIALSVGCT 




81096 


108 


11375 


15205 


5 

158 


7071 1 


DLVLSIALSVGCTGA 




>200000 


98 


18200 


>14918.69 


459 


>10000f, 


KPQWVLTAAHCLKKN 




981 


483 


1219 


8114 


1106 


11 


QWVLTAAHCLICKNSQ 




14213 


>35000 


>45500 


>14918.69 


14395 


382 


GQRVPVSHSFPHPLY 




>200000 


703 


3960 


>14918.69 


9860 


>200000 


RVPVSHSFPHPLYNM 




>200000 


377 


5518 


>14918.69 


9213 


11650 


PHPLYNMSLLKHQSL 




6455 


3307 


3873 


>14918.69 


49 


1901 


HPLYNMSLUCHQSLR 




248 


546 


472 


>14918.69 


8.4 


219 


NMSLLKHQSLRPDED 




25820 


>35000 >303333 


>14918.69 


105 


> 100000 



DRB5 
*0201 



3 



WO 2004/031211 
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HLA-DR SUPERTYPE 



SEQ 

Sequence ID no, 

SHDLMLLRLSEPAKJ 



DRB1 
*1101 


DRB1 
*1302 


DRB1 
*1S01 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 


OZO / 


1 o 
1.0 


365 


5361 


10 


2031 


1147 


0.83 


115 


488 


12 


211 


10675 


11667 


3193 


>14413.38 


117 


57537 


11128 


3731 


1597 


11650 


544 


46416 


32444 


>17500 


835 


>14413.38 


5761 


>1 00000 


327 


1947 


401 


7186 


4581 


23 


26012 


1876 


>2367.33 


1308 


324 


28817 



DRB5 
*0201 



HDLMLLRLSEPAKJT 

PEEFLRPRSLQCVSL 

PRSLQCVSLHLLSND 

NGVLQGITSWGPEPC 

KPAVYTKWHYRKWI 

LHLLSNDMCARAYSE 

VGNWQYFFPVIFSKA 

ESEFQAALSRKVAKL 

IGHLYIFATCLGLSYDG 
L 

VGNWQYFFPVIFSKAS 

DSLQLVFGIELMEVD 

PAYEKLSAEQSPPPY 

RNGYRALMDKSLHVG 

TQCALTRR 

FFKN IVTFFKN1 VT 



YKSAHKGFKGVDAQG 
TLSKJ 


2000 










1333 


VDAQGTLS KIFKLGGR 
DSRS 


18 






769 




0007 


AC- 

ASQKRPSQRHGSKYLA 


200000 










200000 


TAST 














ENPVVHFFKNIVTPR 






5.2 






463 


ENPVVAFFKNIVTPR 






2.8 






302 


ENPWHAFKNIVTPR 






4.1 






910 


ENPVVHFFANIVTPR 






2.9 






6235 


ENP WHFFKN IVTP A 






2.5 






3333 


NPWHFFKNIVT 






23 






10000 


HFFKN IVTPRTPP Y 






460 






377 


NPVVHFFKNIVTPR 






3.7 






1890 


LPVPGVLLKEFTVSGNI 
LTI 


216 


52 


84 




349 


1840 


WITQCFLPVFLAQPPSG 
QRR 


13208 


23649 


726 




688 


286 


DHRQLQLSISSCLQQLS 
LLM 


>98522.17 


69 


67 




532 


63772 


YLAMPFATPMEAELAR 
RSLA 


3754 


2813 


865 




1965 


641 


AAPLLLARAASLSLG 


100 


3.2 


35 


10470 


79 


79 


APLLLARAASLSLGF 


322 


12 


91 


13359 


59 


114 


PLLLARAASLSLGFL 


1255 


12 


118 


>9742.79 


52 


151 


SLSLGFLFLLFFWLD 


I 00000 


639 


11375 


3710 


> 10955.8 


66667 


LLFFWLDRSVLAKEL 


154 


24 


34 


86 


7.5 


134 


DRSVLAKELKFVTLV 


20966 


4410 


1359 


>14413.38 


53 


2217 


AKELKFVTLVFRHGD 


12309 


824 


1529 


8563 


51 


24 


RSPIDTFPTDPIKJES 


>200000 


>35000 


2373 


>14413.38 


469 


28571 


FGQLTQLGMEQHYEL 


27217 


>35000 


>22750 


>14413.38 


543 


100000 


DRTLMSAMTNLAALF 


2367 


114 


871 


3927 


57 


26138 


MSAMTNLAALFPPEG 


>200000 


249 


12384 


7158 


1072 


63246 


MTNLAALFPPEGVSI 


141421 


1310 


• 10370 


>8829.24 


4606 


141421 


PEGVS1WNPILLWQP 


30861 


444 


7.2 


4624 


107 


22222 


GVSIWNPILLWQPIP 


10287 


207 


5.0 


4428 


492 


523 



2065 
1152 
4561 



WO 2004/031211 
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HLA-DR SUPERTYPE 



Sequence 


SEQ 
ID NO. 


DRBl 
*1101 


DRBl 

*1302 


DRBl 

*1501 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 






1 70HU 




1 A 


SOOIQ 1/1 

>ooZy.24 


81 


100000 


NPILLWQPIPVHTVP 




599 


250 


4.6 


>8829 24 


\> f 




PILLWQPIPVHTVPL 




4041 


567 


6.9 


>8829.24 


106 


41491 


ILLWQPIPVHTVPLS 




2343 


1111 


65 


>8829.24 


7t2 


28768 


WQPIPVHTVPLSEDQ 




>66666.67 


2692 


>45500 


>8829.24 


1228 


>100000 


LSGLHGQDLFGIWSK 




30151 


>35000 


32173 


>8829.24 


135 


81650 


YDPLYCESVHNFTLP 




30151 


>35000 


2136 


>8829.24 


6901 


28768 


LPSWATEDTMTKJLRE 




>66666.67 


>35000 


>45500 


5973 


>1 1134.5 


343 


LRELSELSLLSLYGI 




6958 


3218 


235 


>14956.63 


7 
544 


5185 


LSELSLLSLYGIHKQ 




1657 


1253 


45 


>13046.3t 


79 


7.3 


LSLLSLYGIHKQKEK 




742 


>35000 


58 


>14956.63 


772 


3.4 


KSRLQGGVLVNEILN 




>66666.67 


318 


>30333.3 


> 14956.63 


713 


>1 00000 


GGVLVNEILNHMKRA 




255 


49 


3 
576 


8124 


5.8 


8.7 


IPSYKKLIMYSAHDT 




53 


2122 


17 


9982 


12 


191 


YKKLIMYSAHDTTVS 




208 


37 


15 


13224 


5.8 


5482 


JLalYl I onnJJ 1 1 V OULy 




>66666.67 


1752 


184" 


6828 


4381 


>100000 


rtTTWC /'"JT fWA A T rV\/\/XT 

U I I VbUJL^MAlJLJV YN 




>50000 


3500 


1042 


10843 


961 


>200000 


AT r»\/V"Ml r lT T DOVAOP 




182 


>35000 


1091 


>14956.63 


> 10090.4 


115470 


LDVYNGLLPPYASCH 




194 


>35000 


3035 


> 14956.63 


7 

>10918.6 


25820 


YNGLLPPYASCHLTE 




5300 


11667 


252 


>14956.63 


7 

>10918.6 


100000 


FAELVGPVIPQDWST 




>50000 


>35000 


>45500 


> 14956.63 


7 

983 


>200000 


TVPLSEDQLLYLPFR 




26455 


5300 


>2367.33 


4323 


872 


27221 


LTELYFEKGEYFVEM 




>i Rom so 

1 07VJ .J7 


11 57 


-si 1£"7 11 


124 


601 


6655 


GPVIPQDWSTECMTT 










20295 


961 




QAHSLERVCHCLGKWL 
GHPDK 

WTTCQS1AFPSKTSASIG 
SL 

QKGRGYRGQHQAHSLE 
KVl_ri 

AATYNFAVLKXMGRGT 
KF 




2857 
40000 




277 


37450 


505 


2500 
400 




30151 




>9100 


>500000 


17951 


9759 




17 




239 


70014 


1218 


18 


GHEA 

FLYGALLLAEGFYTTG 
AVRQ 

SAVPVYIYFNTWTTCQS 
IAF 

TLSVTWIGAAPLILS 




33333 

OoOU 


£.A1 

642 


45 
92 
97 


117851 
6031 


193333 
3506 


256 
20000 
31 


SVTWIGAAPLILSRI 






A"if\ 


147 


13676 


42 


104 


VTWIGAAPLILSRIV 




1 770 




552 


> 10729 .61 


88 


147 


SOPWOVLVASRGRAV 




1 IS 
1 JJ 


JZ 


1 1259 


>121 16.81 


7562 


84 


GRAVCGGVLVHPQWV 








12888 


clotty on 

>121 16.81 


62 


100000 


GVLVHPOWVLTAAHr 






2427 


66 


>10729.61 


6.2 


1062 


HPQWVLTAAHCIRNK 




785 


1170 


6500 


1324 


5518 


40 


QWVLTAAHCIRNKSV 




2169 


2062 


13565 


7342 


3802 


35 


AHCIRNKSVILLGRH 




93 


75 


88 


4752 


8.7 


3630 


SVILLGRHSLFHPED 




96 


96 


106 


13045 


4411 


16116 


VILLGRHSLFHPEDT 




344 


543 


426 


>121 16.81 


10696 


100000 


GQVFQVSHSFPHPLY 




103 


146 


2172 


1071 


416 


128 



WO 2004/031211 
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HLA-DR SUPERTYPE 



Sequence 


ID NO. 


*1101 


DRBl 
M302 


DRBl 
*1501 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 


VFQVSHSFPHPLYDM 




881 


83 


2396 


23433 


>12491.9 


897 


PHPLYDMSLLKNRFL 




>50000 


11667 


712 


>13533.63 


2 

7486 


3104 


SHDLM LLRLSEPAEL 




4471 


5.8 


1099 


13577 


12 


1 ooooo 


HDLMLLRLSEPAELT 




2141 


2.3 


662 


5305 


45 


10541 


TDAVKVMDLPTQEPA 




>50000 


>35000 


>45500 


>13533.63 


747 


>20oooo 


LHVISNDVCAQVHPQ 




>50000 


239 


22750 


1887 


i ns7 


-■"zuuuuu 


CAQVHPQKVTKFMLC 




18490 


2192 


809 


>13533.63 


604 


1770 
izzy 


GGPLVCNGVLQGITS 




1828 


36 


30333 


>6567 28 


81 S 


1141 7 


GPLVCNGVLQGITSW 




915 


49 


6310 


13 61 5 


646 


00 J t 


NGVLQGITSWGSEPC 




9724 


775 


258 


8038 


4487 


Holy 


RPS LYTK WHYRKW1 




350 


4183 


717 


2982 


4807 


1 1 


HSLFHPEDTGQVFQV 










553 


1 i 




PRWLCAGALVLAGGF 




>40000 


20207 


15167 


13150 


881 


fUoZD 


LGFLFGWFIKSSNEA 




7303 


10104 


355 


681 


9285 


4fi1 


LDELKAEN IKKFLYN 




324 


597 


414 


548 


788 


1 5A 


DCKFLYNFTQIPHLA 




137 


27 


305 


477 


96 




KFLYNFTQIPHLAGT 




91 


221 


227 


10212 


256 


1 £on 


WKEFGLDSVELAHYD 




4935 


8413 


22750 


829 


5925 


8Q441 


LAHYDVLLSYPNKTH 




380 


268 


82 


1406 


589 


1 77 

1 /Z 


GNEIFNTSLFEPPPP 




>40000 


2804 


>91000 


>13 164 82 


81^ 


-^ZUUUUU 


GKVFRGNKVKNAQLA 




894 


46 


' 3373 


7591 


7884 




GNKVKNAQLAGAKGV 




>66666.67 


>35000 


>45500 




1065 


171 R 
1 Z 1 0 


EYAYRRGIAEAVGLP 




2590 


5217 


>45500 


8773 




1 7fl4 


AEAVGLPSIPVHPIG 




>66666.67 


5456 


56 


>1 1 848 34 


12394 


Aon*; 

07JJO 


AVGLPSIPVHPIGYY 




33333 


1191 


518 


>11848 34 


S187 


JoDL / 


IGYYDAQKLLEKMGG 




>28571.43 


5729 


1978 


17305 


1 1588 


DUO 


TGNFSTQKVKMHIHS 




11856 


6187 


3745 


>1 1848 34 


508 


1 077 

i yz / 


TRIYNV1GTLRGAVE 




45 


1460 


1605 


17550 


447 


17 

jZ 


ERGV A YIN ADSS IEG 




>50000 


3689 


30333 


6846 


87 


Zl/UUUU 


GVA YIN ADSS IEGN Y 




>40000 


497 


7610 


1420 


477 


(\6fifn 

UuOO / 


DSSIEGNYTLRVDCT 




>50000 


7.6 


1202 


576 


1262 


1 £874 


NYTLRVDCTPLMYSL 




7116 


9.0 


5056 


25 


404 


OODO / 


CTPLMYSLVHNLTKE 




590 


260 


426 


18348 


58 




DFEVFFQRLGIASGR 




128 


10069 


10249 


30745 


4.2 


3559 


EVFFQRJLGIASGRAR 




31 


17500 


4556 


> 15037.59 


51 


7 0 


TNKFSGYPLYHSVYE 




33333 


>35000 


489 


>21 853.1 5 


12466 


2942 


YDPMFKYHLTVAQVR 




252 


1014 


1348 


8137 


553 


62 


DPMFKYHLTVAQVRG 




69 


699 


230 


7297 


467 


1 1 


MFKYHLTVAQVRGGM 




147 


1615 


1198 


3648 


1062 


5.8 


KYHLTVAQVRGGMVF 




859 


193 


1222 


>21853.15 


3446 


86 


VAQVRGGMVFELANS 




>50000 


2802 


117 


>21853.15 


100 


64366 


RGGMVFELANSIVLP 




>50000 


4.4 


94 


132 


411 


413 


GMVFELANSIVLPFD 




>50000 


12 


83 


234 


4154 


903 


VFELANSIVLPFDCR 




11765 


24 


477 


128 


1215 


10815 


ADKIYSISMKHPQEM 




169 


4957 


&273 


>21853.15 


3550 


26726 


IYSISMKHPQEMKTY 




213 


>35000 


5025 


>21 853.15 


5356 


2588 



DRB5 
*0201 



WO 2004/031211 
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HLA-DR SUPERTYPE 



Sequence 


SEQ 
ID NO. 


DRBl 

*noi 


DRBl 
*1302 


DRBl 
*1501 


DRB3 
*0101 


DRB4 
*0101 


DRB5 
*0101 


POEMKTYSVSFDSLF 




>50000 


24749 


919 


14564 


579 


1 00000 

1 V/V/vvV 


TYSVSFDSLFSAVKN 




5981 


5888 


3223 


8547 


10461 


61 


VT RMMNDOI MFl FR A 




2353 


130 


127 

I Z / 


QR 


RR 


85 


T RMMNnOT MFl FRAF 




1833 


1314 


141 1 


1 *57fl 
l J/u 




7SR 

/ JO 


R H VTV A P <3 HTM K" V A H 




13363 


R7S0 


1 901 
J zy i 


>fi9R1 A 07 




RR 
oo 


pniYVA A FTVO A A AP 






S9A 


1 A£ 
1 OO 


OoUo 


A7 


1 A7 


r\TV\/ A A FTVO A A APT 






1AA 
J 44 


9^9 
ZJZ 


1 19A 
i Jz'f 


JU 


91 A 
Z 10 


\/A A IT TV//"* AAA CTT CP 
V f\j\r l V ^AAAC 1 LoC 




9 1 9fi 
Z 1 ZD 


AAA 


1 oZUU 


91 1 
z 1 1 0 


AAA 


190 
J /o 










991 1 
Z / 1J 




j /Uj 


79 001 


TOT TXT TJ 1"\/*2XT TJ TTTXTTO 




loyuj.jy 


J4J 




-}-> 




^j/oO/.lo 


FriFFlf T PRnMVTWPQ 




i nan 


II RR 
O i oo 


•>^Aon ^ 




7RRA 
/ ooO 




rr IvLnKJJiVlls.lIN Co Ols. 




yots / 


Jo/ 


si/ion z 




no 


j /yo 


GVILYSDPADYFAPG 




>1 8903.59 


39 


965 


8.8 


64 


14168 


GAAWHEIVRSFGTL 










788 


89 




NSRLLQERGVAYINA 




12812 


327 


1229 


3366 


699 


3473 


VAYINADSSIEGNYT 




> 18903 .59 


2147 


>3490.6 


471 


OA 1 

841 


>37807.18 


T"V^T TV /T7T CD A CTTM5T O 










1 "71 1 C 

171 15 


O.O 




IsoNrLINL. Y VoUrrirolJ 




jUUU 










2857 


AC- 

NPDAENWNSQFEILED 
AA 

EYLILSARDVLAWS 




>33333.33 
6860 


>10000 


> 10000 
2340 


1000 


2527 


50000 
4154 


YKT1AYDEEARR 




200000 




>91000 


>50000 




200000 


GEALSTLVVNK1RGT 




977 


55 


2314 




1514 


108 


PY1LLVSSKVSTVKD 




112 


7.2 


22 




107 


32 


EAVLEDPYILLVSSK 




4376 


>10294.12 


>50837.9 
9 




>26435.7 


357 


IAGLFLTTEAVVADK 




867 


>10294.12 


>50837.9 




3 

>26435.7 


606 


AT QTT "V/VTvTVTPfTTFl*' 
AJ-O I LV V INlSJKAj iris. 




19 
Jz 


*7 A 
/.O 


9 
t An 




3 
it/I 

zl4 


-JO 


ivijNjnijL* i lor i r ijlj v in 




90R9 










!>Q^91 R1 


VCT T CTKTT t>"V<^31?TMT 

J^o JLfJLo 1 IN L-Jr I LjK. I IN L. 
















HFFLFLLYILFLVKM 






84 


21473 




1064 


10083 


LFLLYILFLVKMNAL 






129 


30829 




1290 


32446 


ILFLVKMNALRRLPV 






0.13 


1.4 




7.6 


14 


MNALRRLPVICSFLV 






15 


36 




5.7 


2557 


SAFLESQSMNKIGDD 






52 


18689 




302 


243 


LKELIKVGLPSFENL 






147 


361 




110 


41322 


FENLVAENVKPPKVD 






3029 


>50837.9 




9297 


62661 


P A TVfrTTVPV I T<2T F 
rt\ i r vj i ivrvLio i_,r 






n ri 


9 

Z j J / 




1 1 8 
1 1 O 


^9 
OZ 








0.30 


991 

ZZJ 




Q7 

y i 


RO 


LLKJ W KjN Y M KJM N H L 






3.7 


6.8 




12 


35 


MTLYQIQVMICRNQKQ 






323 


2429 




82 


22 


QKQVQMMIMIICFMGV 






17 


363 




5.3 


915 


MIMIICFMGVIYIMII 






102 


23611 




145 


12310 


GVIYIMIISKKMMRK 






38 


173 




157 


46 


LYYLFNQHIKKELYH 






327 


2861 




1089 


606 


HFNMLKNKMQSSFFM 






54 


616 




934 


60 
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HLA-DR SUPERTYPE 



Sequence 


SEQ 
ID NO. 


DRBl 
*1101 


DRBl 
*1302 


DRBl 
*1501 


DRB3 
♦0101 


DRB4 
*0101 


DRB5 
*0101 


LDIYQKLYIKQEEQK 






4346 


47 




/u 


6958 


QKKYIYNLIMNTQNK 






53 


844 




o/ 


245 


YEALIKLLPFSKRIR 






230 


if\ 




15 


1 1 


ENEYATGAVRPFQAA 






9302 


3007 




1 nn*7< 
1UUZ0 


> 10303 .97 


NYELSKKAVIFTPIY 






410 


537 




Uo 


10581 


QKILIKIPVTKNIIT 






110 


1fik\ A. 




953 


297 


KCLVISQVSNSDSYK 






Olfi 
Z JO 






81 


>42553.19 


SKIM KLPKLP ISNGK 






6460 






6739 


>10303.97 


FIHFFTWGTMFVPK.Y 






jZo 


Z.j/5 




387 


9608 


LCNFKKNIIALLIIP 






1 ft 


zyjuz 




99 


>42553.19 


KKNIIALLIIPPKIH 






1 J 


io 

JZ 




8.2 


143 


ALLIIPPKIHISIEL 






162 


1 S101 
1 oZ J 




10 


7135 


SMEYKKDFLITARKP 






JoiO 


4610 




10448 


442 


KSKFNILSSPLFNNF 












135 


32 


FKKLKNHVUFLQMMN 






zu 


zy 




14 


59 


KNHVLFLQMMNVNLQ 






36 






22 


>72 12.41 


VLFLQMMNVNLQKQL 






8.6 


8200 




1 0 
1Z 


>72 12.41 


N VNLQKQ LLTNHLIN 






28 


4448 




354 


>72 12.41 


QKQLLTNHLINTPKJ 






1.6 


514 




904 


6595 


NHLINTPKIMPHHII 






10 






1632 


8882 


YILLKKILSSRFNQM 






1.01 


26 




340 


83 


FNQMIFVSSIFISFY 






33 


3903 




1291 


>12484.39 


KVSCKGSGYTFTAYQM 
H 

IAKVPPGPNITAEYGDK 
WLD 




>200000 














200000 






>20000 




200000 


TAEYGDKWLDAKSTW 
YGKPT 




200000 






>20000 




10000 


AKSTWYGKPTGAGPKD 
NGGA 




200000 






>20000 




10000 


GAGPKDNGGACGYKD 
VDKAP 




200000 






>20000 




200000 


FNGMTGCGNTPIFKDG 
RGCG 




200000 






>20000 




200000 


PIFKDGRGCGSCFEIKC 
TKP 




200000 






>20000 




200000 


SCFEIKCTKPESCSGEA 
VTV 




200000 






>20000 




200000 


AFGSMAKJKGEEQNVRS 
AGEL 




1 R1 R 

1016 






>33333.33 




200000 


trLTviLi urr ivk.i1 i tiLr 
GTK 




200000 






>25000 




200000 


VR YTTEGGTKS E VED VI 
PEG 




200000 






>25000 




200000 


TCVLGKLSQELHKLQ 




1398 


>1 2589.93 


2009 


>263 157.89 


163 


3986 


KLSQELHKLQTYPRT 




2375 


>12589.93 


287 


>263 157.89 


870 


37 


LHKLQTYPRTNTGSG 




6091 


>12589.93 


157 


>263 157.89 


22948 


40 


KLQTYPRTNTGSGTP 




8210 


987 


520 


>263157.89 >104693. 


>14044.94 


CCVLGKXSQELHKLQ 




5243 


>12589.93 


570 


>263 157.89 


14 
346 


5158 


CSNLSTCVLGKLSQE 




5263 


7907 


4538 


>263 157.89 


11756 


5709 


TSNLSTTVLGKLSQE 




534 


9333 


7697 


>263 157.89 


13210 


2529 


TTVLGKLSQELHKLQ 




3524 


12715 


525 


>263 157.89 


241 


10618 


DIAAKYKELGY 




> 10000 






>25000 




200000 


ALVRQGLAKVA 




200000 










>10000 



DRB5 
*0201 
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HLA-DR SUPERTYPE 



Sequence 


SEQ 


DRB1 


DRB1 


DRB1 


DRB3 


DRB4 


DRB5 


ID NO. 


*1101 


*1302 


*1501 


*0101 


*0101 


*0101 


PATLIKAIDGDTVKLMY 




>6666.67 






2381 




3333 


KGQ 














TPETKHPKKGVEKYGP 
EASA 

VEKYGPEASAFTKKMV 




>6666.67 






>25000 




>4000 




20000 






16667 




34 


ENAK 












FTKKMVENAKKIEVEF 




6667 










1000 


DKGQ 












YIYADGKMVNEALVRQ 




>6666.67 






>5555.56 




>4000 


GLAK 














HEQHLRKS EAQ AKKEK. 
LNIW 

Q AKKEKLN I WS EDN AD 
YFNNFTVSFWLRVPK 




200000 






>5555.56 




11 




200000 






>5555.56 




200000 
















FSYFPSI 
















YSFFPSI 
















YSYFPSIR 




20000 










>200000 


DPNANPNVDPNANPNV 




>12500 




>7583.33 




>72500 


>2898 .55 


XT A XTPXT AXIDX1 A XTD/V>«\ 














QKWAAVWPS 
















TWQLNGEELIQDMELV 
















ETRPAG 




















488 










200000 






















>66666.67 


>35000 


>45500 






>40000 


DF9YT nn^npnQRnn 






>35000 


>91000 






>40000 


ON1T F^NAPT OPOFP 
















yNILLSNAPLVPQFP 
















UYo YLC^DSDPDSFQD 
































P(X)KQNTLKLAT 
















EEDIEIIPIQEEEY 




>20576.13 










46083 


HQAISPRTLNSPAIF 




33686 


1036 


8106 


>83333.33 


130 


>200000 


YTD VFS LDPTFTIETT 
















YAGIRRDGLLLRLVD 
















LFFYRKSVWSKLQSI 




12 


121 


20 


5915 


1933 


18 


RP1VNM D Y WG ARTFR 




222 


73 


43 


3324 


160 


6.6 


REKR 












RPGLLGASVLGLDDI 




>93896.71 


2056 


6000 






>ooooo.o9 


LYFVKVDVTGAYDTI 




221 


79 


9753 


16 


22 


4962 


FAG1RRDGLLLRLVD 




804 


1294 


28 


553 


1670 


1355 


AKTFLRTLVRGVPEY 




6.3 


94 


829 


546 


472 


3484 


YGAVVNLRKTVVNFP 




89 


1 1236 


470 


51496 


*j no 


36 


GTAFVQMPAHGLFPW 




17 


2819 


1.2 


769 


2361 


43 


WAGLLLDTRTLEVQS 




20960 


92 


3468 




862 


> 102040.8 


RTSIRASLTFNRGFK 




4807 


49 


497 




79 


2 
52 


RVIKNSIRLTL 




1740 


32 


4317 




143 


8834 


PVIKNSIKLRL 




2772 


77 


2579 




198 


1039 


ATS TKKLHKEP ATLIKA 




>6666.67 






462 




267 


IDG 
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TABLE 28 

MURINE CLASS I SUPERTYPE 

SEQID 



Sequence 


NO. 


AA 


Organism 


Protein 


Position Analog 


SGPSNTPPEI 




10 


Adenovirus 


E1A 




RNPRFYNL 




8 


Artificial sequence 


Consensus 




QPQRGYENF 




9 


Artificial sequence 


Consensus 


A 


SEAAYAKKI 




9 


Artificial sequence 


pool consensus 


A 


AYAPAKAAi 




9 


Artificial sequence 




Poly 


AYAJEAKAAI 




9 


Artificial sequence 




Poly 


AYANAKAAI 




9 


Artificial sequence 




Poly 


AYAGAKAAI 




9 


Artificial sequence 




Poly 


AYAVAKAAI 




9 


Artificial sequence 




Poly 


AAAAYAAM 




8 


Artificial sequence 




AAAAYAAAAM 




10 


Artificial sequence 






AAAANAAAM 




9 


Artificial sequence 






AAAAAANAAAM 




11 


Artificial sequence 






NAIVFKGL 




8 


Chicken 


Ova 


176 


SIINFEKL 




8 


Chicken 


Ova 


257 


IFYCPIAI 




8 


Chicken 


Ova 


27 


KVVRFDKL 




8 


Chicken 


Ova 


55 


VYSFSLASRL 




10 


Chicken 


Ova 


96 


SIINFEICL 




8 


Chicken 


Ova 


257 


KVVRFDKL 




8 . 


Chicken 


Ova 


55 


SENDRYRLL 




9 


EBV 


BZLF1 


209 A 


SFYRNLLWL 




9 


Flu 


HA 


142 


YEANGNLI 




8 


Flu 


HA 


259 A 


MGLIYNRM 




8 


Flu 


Ml 


128 


MGYIYNRM 




8 


Flu 


Ml 


128 


MGIIYNRM 




8 


Flu 


Ml 


128 


MGLIFNRM 




8 


Flu 


Ml 


128 


MGLIYNRM 




8 


Flu 


Ml 


128 


RMIQNSLTI 




9 


Flu 


NP 


55 


RLIQNFLTI 




9 


Flu 


NP 


55 


GMRQNATEI 




9 


Flu 


NP 


17 


YMRVNGKWM 




9 


Flu 


NP 


97 


FYIQMATEL 




9 


Flu 


NP 


39 


FYIQMCTFL 




9 


Flu 


NP 


39 


AYERMANIL 




9 


Flu 


NP 


218 , 


AYQRMCNIL 




9 


Flu 


NP 


218 


AYERMCTIL 




9 


Flu 


NP 


218 


ASNENMETM 




9 


Flu 


NP 


366 


TYQRTRALM 




9 


Flu 


NP 


147 A 


TYQKTRALV 




9 


Flu 


NP 


147 A 


TYQPTRALV 




9 


Flu 


NP 


147 A 


TYQFTRALV 




9 


Flu 


NP 


147 A 


TYQLTRALV 




9 


Flu 


NP 


147 A 


SDYEGRLI 




8 


Flu 


NP 


50 


MITQFESL 




8 


Flu 


NS 


31 


RTFSFQLI 




8 


Flu 


NS 


114 


FSV1FDRL 




8 


Flu 


NS 


134 
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MURINE CLASS I SUPERTYPE 

SEQ ID 



Sequence 


NO. 


AA 


Organism 


Protein 




RTFSFQLI 




8 


Flu 


NS1 


114 


MITQFESL 




8 


Flu 


NS1 


31 


FSVIFDRL 




8 


Flu 


NS2 


134 


KSSFYRNL 




8 


FluA 


HA 


158 


SSLPFQNI 




8 


FluA 


HA 


305 


MNIQFTAV 




8 


FluA 


HA 


403 


MNYYWTLL 




8 


FluA 


HA 


244 


SFYRNLLWL 




9 


FluA 


HA 




SSLPFQNI 




8 


FluA 


HA 


305 


MNIQFTAV 




8 


FluA 


HA 


401 


MNYYWTLL 




8 


FluA 


HA 


?44 


KSSFYRNL 




8 


FluA 


HA 


1 JO 


SIIPSGPL 




8 


FluA 


Ml 


1 1 


LSYSAGAL 




8 


FluA 


Ml 


1 1 7 


LSYSAGAL 




8 


FluA 


Ml 


1 17 


SSISFCGV 




8 


FluA 


NM 


426 


TGICNQNII 




9 


FluA 


NM 


46 
tu 


ITYKNSTWV 




9 


FluA 


NM 




FCGVNSDTV 




9 


FluA 


NM 


410 


TGICNQNII 




9 


FluA 


NM 


46 


FCGVNSDTV 




9 


FluA 


NM 


410 


ITYKNSTWV 




9 


FluA 


NM 


54 


SSISFCGV 




8 


FluA 


NM 


426 


IGRFYIQM 




8 


FluA 


NP 


36 


MMIWHSNL 




8 


FluA 


NP 


136 


ASNENMETM 




9 


FluA 


NP 


366 


IGRFYIQM 




8 


FluA 


NP 


16 


MMIWHSNL 




8 


FluA 


NP 


1 16 


FFYRYGFV 




8 


FluA 


POL1 


49S 


KMITQRTI 




8 


FluA 


POL1 


198 


RSYLIRAL 




8 


FluA 


POL1 


215 


RFYRTCKL 




8 


FluA 


POL1 


465 


TALANTIEV 




9, 


FluA 


POL1 


141 


TALANTIEV 




9 


FluA 


POL1 


141 


RSYLIRAL 




8 


FluA 


POL1 


215 


RFYRTCKL 




8 


FluA 


POL1 


465 


VYTNTALL 




8 


FluA 


POL2 


463 


VYINTALL 




8 


FluA 


POL2 


463 


VYIEVLHL 




8 


FluA 


POL3 


227 


VYIEVLHL 




8 


FluA 


POL3 


227 


WYIPPSLRTL 




10 


GAD 






MUR1 AZAKDr EPTIDE 

s 




0 


GAD65 




107 


IYSTVASSL 




9 


HA 




553 


LYEKVKSQL 




9 


HA 




462 


LYQKVKSQL 




9 


HA 




462 


LYEKMKSQL 




9 


HA 




462 


LYEKVFSQL 




9 


HA 




462 


LYQNVGTYV 




9 


HA 




204 



Analog 
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MURINE CLASS I SUPERTYPE 

SEQID 



Sequence 


NO. 


AA 


Organism 


Protein 


Position 


Anal 






Q 

5 


rijD v 


core 


1 

IZZ 




VOI V rN 1 IN XVI 




0 

o 


T-TPiV 
flJD V 


core 


lie 




OI V IN 1 lNiVHJ.L> 




o 


T-TPA/ 
fllD V 


core 


I to 




N/fOT K"T?POT 
IVHJlwiVr in-v^JL, 




o 
o 


Hd V 


core 


IZZ 




VOX V IN 1 IN 1V1 




Q 

o 


I4PA/ 

rlJtJ V 


core 


11C 




o I V IN I INIYIVJJL* 




Q 


14 PA/ 
liO V 


core 


i i < 




WvjrolwYol 




o 
o 


HdV 


env 


364 




A C A PPCWT 




o 
o 


HdV 


env 


329 




n/nDCT VCTT 




n 
y 


TJTD1 7 

ribv 


env 


364 




TOP OP TO A AT 




y 


rJLB V 


env 


OO 1 

2S1 




WVWOPCT VCT 
W I W uroL I ol 




1 A 

1U 


rloV 


env 


362 




TPOCT FvOXXAX/TCT 
lr v^o.L»JL>o VY VY 1 oi> 




1 9 
!Z 


rlD V 


env 


28 




TPOCT r»CV"\X/TCT 




1 9 
1 Z 




env 


28 


A 


A C A PTTCAXA 

Ao akt oWL 




o 
0 


riJdV 


env 


329 




\X/V\X/OPCT VCT 




1 n 
1U 


rit> V 


env 


362 




AryoLuo VV VY loU 




IZ 


rlt> V 


env 


28 




lr l^AClJo W W 1 oL. 




IZ 


HBV 


env 


28 


A 


TP OCT ACWWTCT 
IJr V^oJL.Ao W VY 1 oL» 




1 9 
1Z 


TJD\/ 

rlrJ V 


env 


28 


A 


rnncr ri a xxax/tct 
lr l^oJLlJ A W W I oi-. 




1 o 
IZ 


HdV 


env 


28 


A 


TPOCT HQ A WTQ T 
lr^oi^JJoAYv ioJL 




1 9 
IZ 


rir> V 


env 


28 


A 


lr VioJLDo W W AoJL 




12 


HBV 


env 


28 


A 


TPOCT P»C\XAX/T A T 
lr l^oJLL/o YV YV 1 AJL 




1 9 
IZ 


rlrJ V 


env 


AO 

28 


A 


Jir'V^o JwJJo VY VY 1 oL» 




1 9 
I Z 


UT3X/ 


env 


28 


A 


tpcct ficxxax/tct 

IrooLJJoVV VV loL 




IZ 


rib V 


env 


28 


A 


TPOCT FMAAAa/TCT 
lr V^oL/Lyli VV YV loi- 




1 9 
IZ 


rioV 


env 


28 


A 


TP OCT r^Q"\X AArT"CT 

lr l^ol^Uo W VV 1 EiL, 




IZ 




env 


28 


A 


ppAQT FiC\XAX/TCT 
Kr v^oJLIJo VY YV 1 oL 




1 9 
IZ 


rlo V 


env 


28 


A 


TPPCT T**C\XAX/TCT 
IrKolwUo YV YV 1 oL 




JZ 


rlJoV 


env 


28 


A 


TPOPT T^CWWTCT 
lr V^l\J_jJo VV VY 1 oJU 




1 9 
IZ 


rlo V 


env 


28 


A 


lr v^oKUo W W 1 oL 




IZ 


HBV 


env 


28 


A 


TPOCT P CXXAX/TCT 
lr v^oJ-Jtvo VV YV 1 oL 




1 9 
1 z 


T-TDA/ 

nov 


env 


28 


A 


TPOCT FiPAXAX/TCT 
irv^oL/UlvYV YV 1 oL 




1 9 
IZ 


HdV 


env 


Zo 


A 


lrV^OLyUOXV. VY 1 oL 




1 9 
1 Z 


TJTPA/ 
HD V 


env 


Zo 


A 


irv^OJL/JL/O VV VVXvOi-< 




1 9 
1 z 


tlJD V 


env 


9C 

Zo 


A 

A 


TPO^IT DCWWTRT 

irv^/OJUJL/O VV W 1 IvJLy 




1 z 


tlO V 


env 


Zo 


A 

A 


VPOCT nCWWTCT 
I r l^ol-JJo VY VV 1 oJ-» 




IZ 


rlfcJ V 


env 


28 


A 


AJT X JLii/Q VV VY I 0 1—r 




1 9 

I z 


flD V 


env 


99 
Zo 


A 

A 


iry i LhiUkj vv vv jol 




IZ 


niJ v 


env 


ZO 


A 

A 


irv^oi^ i o vv vv i uXj 




1 9 
1 z 


UDV 

no v 


env 


9fi 

Zo 


A 

A 






1 9 

1 Z 


URV 

nx3 v 


env 


9Q 

Zo 


A 

A 


TPOCI OCWVTCT 
irV^Olji^o VY X IoJL 




1 9 

IZ 


JrlJtS V 


env 


o o 

ZO 


A 


IPQSLDSWWTYL 




12 


HBV 


env 


28 


A 


IPGSLDSWWTSL 




12 


HBV 


env 


28 


A 


IPQSLDSGWTSL 




12 


HBV 


env 


28 


A 


IPQSLDSPWTSL 




12 


HBV 


env 


28 


A 


IPQSLDSWGTSL 




12 


HBV 


env 


28 


A 


IPQSLDSWPTSL 




12 


HBV 


env 


28 


A 


IPQSLDSWWTGL 




12 


HBV 


env 


28 


A 
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MURINE CLASS 1 SUPERTYPE 

SEQ ID 



Conn An e*a 

oei|uencc 




A A 

AA 


Organism 


Protein 


Position 


An ali 


IPQSLDSWWTPL 




12 


HBV 


env 


9fi 
ZO 


A 

A 


IPQVLDSWWTSL 




12 


HBV 


env 


9C 
Zo 


A 

A 


IPQFLDSWWTSL 




12 


HBV 


env 


90 
Zo 


At 

A 


IPQPLDSWWTSL 




12 


HBV 


env 


Zo 


A 

A 


IPOMLDSWWTSL 




1 9 
i z 


nxj v 


env 


no 
ZO 


A 

A 


IPOILDSWWTSL 




1 9 
iz 


rixJ v 


env 


oo 
Zo 


A 


IPOLI DSWWT^T 

*A VJX >l iJ /Q YV VV X Ob 




1 9 
1 Z 


IjLCJ V 


env 


28 


A 


IPOGI DSWWTSI 




1 9 
IZ 


URV 
xlD V 


env 


no 

28 


A 


*A VJ_ X bXJO YY YY I OL> 




Iz 


HtJ V 


env 


28 


A 


u ynLiL/ij YV YV I Ob 




1 9 
JZ 


no v 


env 


28 


A 


XX VJ^^XwiJij VV V V 1 OL 




1 9 
1 Z 


xxxj V 


env 


28 


A 


XX V^lTbb'O YV YV lOL 




1 9 
1 Z 


URV 
xlD V 


env 


28 


A 


A* V^V^bJ-JO YY YY I Ob 




1 Z 


URV 
rlt> V 


env 


28 


A 


AA Vj/ YY 1 /I /O YV YY X Ob 




1 9 
1Z 


n D V 


env 


28 


A 


AJT V^/bbXJO YV VY 1 OL* 




1 9 
IZ 


URV 
xlJO V 


env 


28 


A 


Xi yIVJbL/0 YY VV I Ob 




1 9 
1Z 


TID\/ 

rlo V 


env 


28 


A 


XI V^/Ob V O YY VY X Ob 




1 9 
1 Z 


un\/ 

ilD V 


env 


28 


A 


TPO^T F9WWT9T 

xJT yobi O YV VV 1 Ob 




1 Z 


URV 
rlD V 


env 


28 


A 


I* V^ObJT O YY YY 1 Ob 




1Z 


URV 

rlJo V 


env 


28 


A 


Xa V^OblVXO YY VV 1 Ob 




IZ 


URV 

Hdv 


env 


28 


A 


Xi yOblO VY YV 1 Ob 




1 9 
1 Z 


nov 


env 


28 


A 


XX yObbu YY YV XOb 




1 9 
i Z 


URV 

rlo V 


env 


28 


A 


-IX yObVJO YV YV XOb 




1 9 
1 Z 


URV 
lit) V 


env 


28 


A 


XIT V^ObOO YY YV XOb 




lz 


rio V 


env 


28 


A 


ir yojj x o vy yy i Ob 




lz 


URV 
riov 


env 


28 


A 


11 yObllO YY YY XOb 




1 9 
1 Z 


rtrJ V 


env 


28 


A 


XA yObOO YV VY X Ob 




IZ 


UD. W 

JtiJo V 


env 


28 


A 


TPOST N<sWWTST 

tJT V^OblNO YV YV lob 




lz 


rlo V 


env 


28 


A 


TPOST OSWWTST 

XA yObyO YY VV X Ob 




1 9 
IZ 


rlJtJ V 


env 


28 


A 


TPOSLW^WWTST 

IX VV O YY YV 1 Ob 




1 9 
1 Z 


URV 
riD V 


env 


28 


A 


TPOSI KSWWTST 
xxr yobivo yy yv x Ob 




1 9 
IZ 


URV 
XX t) V 


env 


28 


A 


IPSLDSWWTSL 

XX fcJJL *2m*\^J IT TT X L_JX_s 




1 1 
1 i 


URV 

no V 


env 


28 


A 


IPOSLDSWTSL 




t 1 
1 1 


URV 
XXXJ V 


env 


n o 
ZO 


A 


IPQSLDSWWTL 




1 1 

X I 


T4RV 
no v 


env 


zo 


A 

A 


IPOALASWWTSL 




19 
1 z 


URW 
XXXJ V 


env 


o o 
ZO 


A 


IPOSLDSWWTSM 

AX **mfJmJ MS TT TT X Ulfl 




19 


URV 
XXXJ V 


env 


zo 


A 

A 


IPQSLDSWWTSF 




12 


URV 

XXXJ V 


env 


Zo 


A 

A 


KTPSFPNI 






XXXJ V 


pol 






HAVEFHNL 






HBV 


pol 


zoy 




VSAAFYHL 




8 


HBV 


pol 


A 1 Q 




viG^YGSL 




o 

o 


URV 
XXXJ V 


pol 


coo 
DOO 




KQYLNLYPV 




9 


HBV 


pol 


668 




CYGSLPQEHI 




10 


HBV 


pol 


591 




VSAAFYHL 




8 


HBV 


pol 


419 




HAVEFHNL 




8 


HBV 


pol 


289 




VIGCYGSL 




8 


HBV 


pol 


588 




KTPSFPNI 




8 


HBV 


pol 


75 




RPQSLDSWWTSL 




12 


HBVs 


env 


28 


A 
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MURINE CLASS I SUPERTYPE 

SEQID 



ocquence 


FN LI. 


A A 

AA 


Organism 


Protein 


Position 


Anal 


IPORLDSWWTST 




n 


nxj v s 


env 


Zo 


A 


IPOSLRSWWTSL 




x ^ 


nD v o 


env 


Zo 


A 

A 


IPOSLDRWWTSL 




x z» 


XaJD V o 


env 


Zo 


A 

A 


1POSLDSRWT9T 




1Z 


ixij V S 


env 


o o 
zo 


A 






1Z 


ritS VS 


env 


28 


A 


iryoLUo W W 1 KL. 




iz 


novs 


env 


28 


A 


IP OPT TiQWWTCT 




IZ 


rloVS 


env 


28 


A 






1 1 

IZ 


riJbJ Vs 


env 


28 


A 


lJrV^oJL<J-/o WD 1 ox-, 




1Z 


Jrlovs 


env 


28 


A 


TP OCT T*C\A AX/DOT 




12 


HBVs 


env 


28 


A 


VP q pxtwv 




o 
0 


HCV 


Entire 


2253 




A OP VP A T7WTT 

AOr I KAr V 11 




10 


HIV 


env 


18 


A 


P A P VP A PVTT 




1 A 


HIV 


env 


18 


A 


P OP VP A P VT A 
xvvjrr i rvAT VIA 




1 A 


HIV 


env 


18 


A 


KTtPVR APVTT 




1 A 

10 


rliv 


env 


18 


A 


pop VP apvtiv 
Kur i KAr V lis. 




1 A 
10 


HIV 


env 


18 


A 


POPOP APVTT 
Kvjr VjKAT V 1 1 




1 A 
10 


HIV 


env 


18 




P OP OP VRVTI 
K-urUK I r V 1 1 




1 A 
10 


HIV 


env 


18 


A 


POPOP AVVTT 
KOrOKAi V 11 




1 A 

10 


HIV 


env 


18 


A 


POPOP APVTT 
Kur uKAr ill 




1 A 
10 


I TT\ T 

HIV 


env 


18 


A 


VP QA/TNTIVPT 

V X3 O IVi IN IVULy 




O 

8 


HIV 


POL 


903 




TncAv A T OT 




9 


HIV 


POL 


689 




POA VP APVTT 
KuA Y KAr V 1 1 




i r\ 
10 


T_TT1 / 

HIV 




18 


A 


P OP A T? A T7 VTT 
KUrAKAr V 1 1 




10 


HIV 




18 


A 


POP VP A A VTT 
xvvJr i KAA V 1 1 




1 A 

10 


HIV 




18 


A 


P OP VP A P A TT 
Kvjr Y KAr All 




10 


HIV 




18 


A 


POP VP A 17 V AT 
Kur I KAr V Al 




1 A 
10 


HIV 




18 


A 


POTT VP APVTT 
ixVJ JV I Is. Ar V 1 1 




1 A 
10 


rilV 




18 


A 


R OP PR A P VTT 
tSXJr r XvAT V 1 1 




1 A 

10 


T_TT"V/ 

rliv 




18 


A 


P OPVfc" A PVTT 
Kvjr I J\. AT VII 




1 A 
10 


HIV 




18 


A 


R OP VP VP VTT 
JtxVjrr i tsJSJr V 1 1 




1 A 
10 


HIV 




18 


A 


ROPVR AVVTT 
rvVJr i i\_rV I V 11 




1 A 
10 


rilV 




18 


A 


RGPYR AFKTT 




1 0 


TJTTV 
HI V 




18 


A 


ivvjr i XvrAJT v XXX 




1 A 
IU 


TJTV 
til V 




18 


A 


NEILIRCII 




o 

y 


HPV 
rxxr v 


P6 
no 


y 1 




OEKKRHVDL 




g 

y 


HPV 

nx v 


P£ 
no 


1 13 




LFVVYRDSI 




o 

j 


HPV 


Pfi 
no 


DZ 




FYSRIRELRF 




x \J 


HPV 
nr v 


p£ 

DO 


*7 1 


A 

A 


Q^TPPART 
001J3F /\1VL/ 




Q 

o 


T-IQV 

rio V 




498 




K VPRNODWT 

rv. v i xvi N v^.l> vy X-» 




Q 

y 


riurnan 


1 r\(\ 
gplOO 






VYDFYVWM 

v i i-/x i v vy xyi 




Q 

o 


XI urn an 


TRP2 




A 


KNKFFSYL 




8 


Human 


Tyrosinase 


131 




LAVLYCLL 




8 


Human 


Tyrosinase 


3 




YMVPFIPL 




8 


Human 


Tyrosinase 


425 




GQMNNGSTPM 




10 


Human 


Tyrosinase 


157 




IVTMFEAL 




8 


LCMV 


GP 


4 




ISHNFCNL 




8 


LCMV 


GP 


118 




GVYQFKSV 




8 


LCMV 


GP 


70 
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MURINE CLASS I SUPERTYPE 

SEQ ID 



Sequence 


NO. 


AA 


Organism 


Protein 


Position 


Anal 


xl I lOlvlVJT 1 ouL 




i n 


I Oft/TV 


(jrr 


yy 




^frVFNPnrJVPI 

OVJT V E»lNl VJVJ I \^Lt 




1 1 
1 1 


T PA/TV 




T7/J 

/ /o 




rv./\ V I INT A 1 IVI 




y 


IwV-rlVl V 


no 
(jrr 


.53 




v^ivi/-\iN in o fin 1 1 




i n 


L,\^IVL V 




(\n 

y2 


A 


^.oAiNiNoriri i ivi 




i n 

iU 


LtMV 


CtP 


92 


A 


oiVl V ClNrOvjr Y L/i- 




1 1 


JLOMV 


GP 


276 


A 






1 1 
1 1 


lA^lVl V 


riD 
\jr 


z/o 


A 

A 


V A \/VTsJT7 A TKA 

ivA v i iNr A 1 ivi 




Q 

y 


LLMV 


GP 


33 




V A \/VXT A A TA/f 
JtvA V Y IN A A 1 M 




o 

y 


LLMV 


GP 


33 


A 


V A\/ AXTT7 ATTV/f 

ISA V AIN Jr A 1 M 




n 

y 


LLMV 


GP 


33 


A 


V A \rVTsJV A TA/f 
JSAV I IN I A 1 1Y1 




Q 

y 




GP 


33 


A 


t/" a \/V"KTT7 A A \A 
JvAV i INr AAJY1 




Q 

y 


LtiVlV 


GP 


33 


A 


VT^/VVDMT 

Y 1 VivYrlNL/ 




o 
0 


LCMV 


NP 


205 








Q 

y 


LLMV 


NP 


396 




V ULo I Oy 1 IVI 




y 


LLMV 


NP 


356 








y 


t r'A/ri/ 
JLOIVLV 


NP 


396 




T7 /~\T> /"YfvT/"! /~M? T U DA/ 

r v^r v./lNvJv.Jr lrlr Y 




1 o 

12 


LCMV 


NP 


396 




Rr^AbuVYM 




9 


LCMV 


NP 


118 




Krl^Abl^ V Y M 




9 


LCMV 


NP 


118 


A 






0 

o 




INr 


one 

205 


A 


JKrl^AoLr V Y M 




9 


LCMV 


NP 


118 


A 


KJr v^AoO V AM 




y 


LCMV 


NP 


118 


A 


isx V^VJOVJ V i IVI 




y 


lAyM V 


NP 


118 


A 


RPNASGVYM 




9 


LCMV 


NP 


118 


A 


KAVYNFATCGI 




11 


LCMV 








KAVYNFATB 




9 


LCMV 








VYAKECTGL 




9 


Lysteria 


listeriolysin 


479 




YPHFMPTNL 




9 


MCMV 




168 




YPHYMPTNL 




9 


MCMV 




168 


A 


HETTYNSI 




8 


Mouse 


beta actin 


275 


A 


YEDTGKTI 




8 


Mouse 


p40 phox 
RNA 


245 




T GYDYSYT 




q 

o 


IViOUSc 


Tyrosinase 


A A ^ 
44 j 




O 0 1 VJLXi. 1 N /Vl-i IX i 




o 


iviouse 


Tyrosinase 






ANF^FRMTT 




Q 

y 


nA r\i ipo 

IViOUSc 


Tyrosinase 


JiO 




SYT TT AKHT 




Q 


iviouse 


Tyrosinase 


loo 




HYYV^RDTI 




o 

y 


Mouse 


Tyrosinase 


1 OA 

J 80 




YYV^RDTr T 

I 1 V OIVJ-s 1 L-»J-» 




Q 

y 


Mouse 


Tyrosinase 


1 O 1 

181 








y 


Mouse 


Tyrosinase 


/O / 




CYMVPFTPT 




o 
y 


Mouse 


Tyrosinase 


424 




PY\ FOASRT 

i I L E< V,/ A O IV J. 




y 


TV /f ipa 
IViOUSc 


Tyrosinase 


4oo 




cvi TT AVUTT 
oiLJ L.AiS.rl 1 1 




10 


Mouse 


Tyrosinase 


136 




HYYVSRDTLL 




10 


Mouse 


Tyrosinase 


180 




SQVMNLHNL 




9 


Mouse 


TYRP2 


363 




YENDIEKKI 




9 


P. falciparum 


CSP 


375 




NEEPSDKHI 




9 


P. falciparum 


CSPZ 


347 




EEKHEKKHV 




9 


P. falciparum 


LSA1 


52 




SYVPSAEQIL 




10 


P. yoelii 


CSP 


280 




RYLENGKETL 




10 


Unknown 


HLA-A24 


170 
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MURINE CLASS I SUPERTYPE 



SEQ ID 



Can 11 anno 


riKJ. AA 


Organism 


Protein 


Positi( 


RYLKNGKETL 


10 


Unknown 




170 
1 l\J 


IYTQNRRAL 


9 


Unknown 

V/IIlulU TV 1 1 


P815 




VYDFFVWM 


g 


Unknown 

VtlAJlU VYI I 


i lvr^ 




SVYDFFVWL 


o 

y 


UUnitUWll 


TTD DO 


t on 
1 oU 


SVYDFYVWM 

w T X X-^ X XT ?| IYJL 


o 


uniuiown 


TRP2 


1 OA 


ASNENMDAM 


a 

y 


uniuiown 






FAPGYNPAT 


Q 


llt\ ah m 

un Known 






STOFFGFRAT 


i n 


unknown 






STOFFGFT 


o 
o 


unknown 






RGYVYOOT 


Q 

O 


\/Q\/ 
VoV 


JNr 


52 


RGPRLNTL 


8 








HMWNFIGV 


8 








GGAYRLIVF 


9 








KYLVTRHADV 


19 








FSPRRNGYL 


9 








SHYAFSPM 


8 








FQPQNGQFI 


9 









Analog 
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TABLE 29 



MURINE CLASS I SUPERTYPE 

SEQ 



ID 

Sequence NO. Dd Kb Kd Db Ld Kk 

SGPSNTPPEI 18500 >31000 >10000 8.1 

RNPRFYNL 7.9 >44000 

QPQRGYENF 319 

SEAAYAKKI 3.9 

AYAPAKAAI 3.5 

AYAEAKAAI 50 

AYANAKAAI 60 

AYAGAKAAI 48 

AYAVAKAAI 42 

AAAAYAAM 375 >44000 

AAAAYAAAAM 228 >44000 

AAAANAAAM 1 0960 23 

AAAAAANAAA 31000 257 

M 

NAIVFKGL 484 

SIINFEKL 3.7 

IFYCPIAI 195 

KVVRFDKL 92 

VYSFSLASRL 303 

SIINFEKL >37000 1.5 >10000 30508 

KVVRFDKL 37 

SENDRYRLL 13 

SFYRNLLWL > 10000 304 

YEANGNLI 0.65 

MGLIYNRM 16 

MGYIYNRM 2.3 

MGIIYNRM 14 

MGLIFNRM 21 

MGLIYNRM 9.9 

RMIQNSLTI 4.6 

RLIQNFLTI 40 

GMRQNATEI 81 

YMRVNGKWM 50 

FYIQMATEL 0.31 

FYIQMCTFL 1.1 

AYERMANIL 233 

AYQRMCNIL 2.7 

AYERMCTIL . 4.1 

ASNENMETM >37000 >31000 >10000 33 

TYQRTRALM 69 

TYQKTRALV 44 

TYQPTRALV 17 

TYQFTRALV 371 

TYQLTRALV 110 

SDYEGRLI 0.60 
MITQFESL 64 
RTFSFQLI 26 



WO 2004/031211 PCT/US2003/031308 

■ - 175 

MURINE CLASS I SUPERTYPE 

SEQ "~ 

ID 

Sequence NO. Dd Kb Kd Db L d Kk 

FSVIFDRL ~ 201 " 1 — 

RTFSFQLI 27 

MITQFESL 42 

FSVIFDRL ' 115 

KSSFYRNL 209 

SSLPFQNI ( 53 

MNIQFTAV 131 

MNYYWTLL 169 

SFYRNLLWL 46 

SSLPFQNI 9.5 

MNIQFTAV 26 

MNYYWTLL 56 

KSSFYRNL U7 

SIIPSGPL 393 

LSYSAGAL 60 

LSYSAGAL 31 

SSISFCGV 29 

TGICNQNII 13 

ITYKNSTWV 409 

FCGVNSDTV 206 

TGICNQNII 21 

FCGVNSDTV 16 6 

ITYKNSTWV 276 

SSISFCGV 2.3 

IGRFYIQM 42 

MMIWHSNL 238 

ASNENMETM 41 

IGRFYIQM 24 

MMIWHSNL 287 

FFYRYGFV 350 

KMITQRTI 300 

RSYLIRAL 103 

RFYRTCKL 117 

TALANTIEV 16 

TALANTIEV 3.7 

RSYLIRAL 78 

RFYRTCKL 47 

VYINTALL 65 

VYINTALL 14 

VYIEVLHL 75 

VYIEVLHL 21 

WYIPPSLRTL 96 

MURTAZ AKDP E 0 96 
PTIDES 

IYSTVASSL 4 j 

LYEKVKSQL 2.2 

LYQKVKSQL 2.8 

LYEKMKSQL L6 



WO 2004/031211 
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PCT7US2003/031308 



MURINE CLASS I SUPERTYPE 




SEQ 
ID 








Sequence 


NO. 


Dd Kb Kd Db 


Ld 


Kk 



LYQNVGTYV 

MGLKFRQL 

VSYVNTNM 

SYVNTNMGL 

MGLKFRQL 

VSYVNTNM 

SYVNTNMGL 

WGPSLYSI 

ASARFSWL 

WGPSLYSIL 

TGPCRTCMT 

WYWGPSLYSI 

IPQSLDSWWTS 
L 

IPQSLDSYWTSL 
ASARFSWL 



17 

6.6 
108 



7.4 
60 

6.3 
33 



323 



6.9 



19 



12 



8.3 



49 



2.2 
2.7 



WYWGPSLYSI 


16 


APQSLDSWWTS 


15 


L 


IPQALDSWWTS 


6.1 


L 


IPQSLASWWTS 
L 


4.2 


IPQSLDAWWTS 


4.0 


L 


IPQSLDSAWTSL 


13 


IPQSLDSWWAS 


0.34 


L 


1PQSLDSWWTA 


134 


L 


EPQSLDSWWTS 


86 


L 


IPESLDSWWTSL 


13 


IPQSLDEWWTS 


1.9 


L 


IPQSLDSWWTE 


3.0 


L 


RPQSLDSWWTS 


60 


L 


IPRSLDSWWTS 
L 


160 


IPQRLDSWWTS 


23 


L 


IPQSRDSWWTS 


21 


L 


IPQSLRSWWTS 


12 


L 


IPQSLDRWWTS 


5.0 


L 


IPQSLDSRWTSL 


47 


IPQSLDSWWRS 


485 


L 


IPQSLDSWWTR 


196 


L 


YPQSLDSWWTS 


91 


L 
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MURINE CLASS I SUPERTYPE 


Sequence 


SEQ 
ID 
NO. 


Dd Kb Kd Db 


Ld 


Kk 



IPYSLDSWWTS 0 78 

L 

IPQYLDSWWTS 92 
L 

IPQSLYSWWTS 4 7 

L 

IPQSLDYWWTS 1 6 

L 

IPQSLDSWYTSL 17 

IPQSLDSWWTY 0 89 
L 

IPGSLDSWWTS 24 
L 

IPQSLDSGWTSL 70 

IPQSLDSPWTSL 19 

IPQSLDSWGTSL 138 

IPQSLDSWPTSL 60 

IPQSLDSWWTG 2 5 

L 

IPQSLDSWWTP 1 2 

L 

IPQVLDSWWTS 5 1 

L 

IPQFLDSWWTS 4 3 

L 

IPQPLDSWWTS 6 3 

L 

IPQMLDSWWTS 4 1 

L 

IPQILDSWWTSL 12 

IPQLLDSWWTS 0 25 

L 

IPQGLDSWWTS 2 7 

L 

IPQTLDSWWTS 7 7 

L 

IPQHLDSWWTS 39 
L 

IPQCLDSWWTS 25 
L 

IPQNLDSWWTS 12 
L 

IPQQLDSWWTS 1 7 

L 

IPQWLDSWWTS 3 7 

L 

IPQDLDSWWTS 22 
L 

IPQKLDSWWTS 9 3 

L 

IPQSLVSWWTS 1 1 

L 

IPQSLFSWWTSL 1 1 

IPQSLPSWWTSL 16 

IPQSLMSWWTS 0 95 
L 

IPQSLISWWTSL 17 

IPQSLLSWWTSL 0.84 

IPQSLGSWWTS 2.7 
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MURINE CLASS I SUPERTYPE 

SEQ 
ID 



Sequence NO. Dd 


Kb 


Kd 


Db Ld 


L 

IPQSLSSWWTSL 






0.49 


IPQSLTSWWTSL 






1.7 


IPQSLHSWWTS 

T 

L 






1.5 


IPQSLCSWWTS 
L 






1.1 


IPQSLNSWWTS 
L 






1.5 


IPQSLQSWWTS 
L 






0.81 


IPQSLWSWWTS 
L 






2.4 


IPQSLKSWWTS 
L 






1.1 


IPSLDSWWTSL 






119 


IPQSLDSWTSL 






0.22 


IPQSLDSWWTL 






1.3 


IPQALASWWTS 
L 






26 


IPQSLDSWWTS 

1V1 






0.80 


IPQSLDSWWTS 
F 








KTPSFPNI 


270 






HAVEFHNL 


49 






VSAAFYHL 


7.0 






VIGCYGSL 


157 






KQYLNLYPV 






3.4 


CYGSLPQEHI 




303 




VSAAFYHL 


5.2 






HAVEFHNL 


158 






VIGCYGSL 


63 






KTPSFPNI 


155 






RPQSLDSWWTS 
L 






144 


IPQRLDSWWTS 
L 






34 


IPQSLRSWWTS 
L 






1 1 
1 1 


IPQSLDRWWTS 
L 






2.0 


1PQSLDSRWTSL 






2.6 


IPQSLDSWWRS 
L 






JO J 


IPQSLDSWWTR 
j 






27 


IPQELDSWWTS 
L 






18 


IPQSLYSWWTS 
L 






8.3 


IPQSLDSWETSL 






5.3 


IPQSLDSWWES 
L 






394 


VESENKVV 








AGPYRAFVTI 5.0 









349 
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SEQ 










ID 










NO. 


Dd Kb Kd Db 


Ld 


Kk 



RAPYRAFVTI 

RGPYRAFVTA 

KGPYRAFVTI 

RGPYRAFVTK 

RGPGRAFVTI 

RGPGRYFVTI 

RGPGRAYVTI 

RGPGRAFYTI 

VESMNKEL 

TDSQYALGI 

RGAYRAFVTI 

RGPARAFVTI 

RGPYRAAVTI 

RGPYRAFAT1 

RGPYRAFVAI 

RGKYRAFVTI 

RGPFRAFVTI 

RGPYKAFVTI 

RGPYRKFVTI 

RGPYRAYVTI 

RGPYRAFKTI 

RGPYRAFVKI 

NEILIRCT 

QEKKRHVDL 

LFVVYRDSI 

FYSRIRELRF 

SSIEFARL 

KVPRNQDWL 

VYDFYVWM 

KNKFFSYL 

LAVLYCLL 

YMVPFIPL 

GQMNNGSTPM 

IVTMFEAL 

ISHNFCNL 

GVYQFKSV 

HYISMGTSGL 

SGVENPGGYCL 

KAVYNFATM 

CMANNSHHY1 

CSANNSHHYM 

SMVENPGGYCL 

SGVENPGGYCM 

KAVYNFATM 

KAVYNAATM 

KAVANFATM 

KAVYNYATM 

KAVYNFAAM 



176 
126 
5.8 
91 
9.7 
2.7 
14 
7.2 



3.4 
1.04 
2.0 
2.1 
1.3 
67 
0.78 
13 
3.6 
2.1 
2.3 
3.9 



31000 >10000 22000 



114 
179 



12 
256 



1.8 

145 
57 
72 
70 

82 
411 
11 

>31000 



453 
447 
> 10000 



38 



242 



83 



60 
3.3 
220 
42 
154 
128 
1.5 
2.0 
1.2 
2.1 
4.4 



>27000 
>27000 

27000 
>27000 

27000 
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Sequence NO. Dd Kb Kd Db Ld Kk 

YTVKYPNL 204 

FQPQNGQFI 6.9 

VGLSYSQTM 71 

FQPQNGQFI >31000 4.9 

FQPQNGQFIHFY 15500 280 

RPQASGVYM >31000 >44000 0.99 

RPQASQVYM 3.8 

YTYKYPNL 1.8 

RPQASGVYM 3.0 

RPQASGVAM 12 

RPQGSGVYM 39 

RPNASGVYM 19 

KAVYNFATCGI 29 

KAVYNFATB 7.9 

VYAKECTGL 129 

YPHFMPTNL 7.5 

YPHYMPTNL 9.5 

HETTYNSI 1.8 

YEDTGKTI 0.86 

LGYDYSYL 3.4 

SSMHNALHI 7.6 

ANFSFRNTL 6.0 

SYLTLAKHT 188 

HYYVSRDTL 43 

YYVSRDTLL 99 

SFFSSWQn 16 

SYMVPFIPL 144 

PYLEQASRI 173 

SYLTLAKHTI 4.4 

HYYVSRDTLL 167 

SQVMNLHNL 2.3 

YENDIEKKI 3.8 

NEEPSDKHI 40 

EEKHEKKHV 284 

SYVPSAEQIL 280 

RYLENGKETL 80 

RYLKNGKETL 217 

IYTQNRRAL 144 

VYDFFVWM 464 

SVYDFFVWL 1.0 

SVYDFYVWM 1.2 3365 

ASNENMDAM 28 

FAPGYNPAL 2.0 

SIQFFGERAL 21 >44000 

SIQFFGEL 1 6 >44000 

RGYVYQGL >37000 2.1 > 10000 >44000 

RGPRLNTL 186 

HMWNFIGV 202 
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ID 
NO. 


Dd Kb Kd Db 


Ld 


Kk 



GGAYRLIVF 3.5 
KYLVTRHADV 33 

FSPRRNGYL 2.7 

SHYAFSPM 250 >88000 

FQPQNGQFI 9513 17 



